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SOiME COMMON INDIAN BIRDS. 

Xo. 5. THR GOLDF.X-BACKKD WOODPKC'KKI^ (mAfmYPTEnyVS 
AVRA^irniE). 

BV 

T. BAINBRiaaE FLETCHER, R.N., F.L.S.. F.K.S,, F.Z,S., 

Impf'ml Entomologist ; 

AND 

0. M. INGLIS, F.Z.S., M.B.O.r. 

Maxy of the roads on tlie Pnsa Estate being well bordered by 
trees, it is a common experience to hear tire quickly-repeated tap- 
ping -sound of a woodpecker as it digs away with its beak at a branch 
in which it has perceived the presence of some wood-boring insect. 

If the noise is traced to its source, it will usually be found to origi- ' 
nate from a medium- sized bird coloured in black and golden-yellow 
and with a bright crimson crest, wliicli may be seen clinging to the 
bark with its pow’erful claws, supported by its short stiff tail, and 
hammering away 'with its short, stout, chisel-like bill, This bird is 
the (roldcn-backed Woodpecker {Brachupfenuts (nirovtms), which is 
common throughout India and Ceylon, from Sind and the Punjab to 
hasteru Bengal, ascending the hills to about three or four thousand 
ket, but not apparently known from Upper Assam or Burma or in 
the Dual's. It is generally seen singly or in pairs and often one may 
be seen following the other from tree to tree. In Ceylon it is 
( 481 ) ^ 
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accompanied bv tbc Eed-backed Woodpecker (B erythronot^), nkic!,, 
asTname implies, is distmgnislied by baling ds back crmso, 
whereas in B. mmntivs the back is golden-yellow or orange. E l,0Te 
i sperie. occm logctte. it it tfal tJtey lyl,, 

r r .it- 1 3,«H. tite r— Tl,™-,.. 

W «lotcket'(K« j«rm«,sh) it ext^mtly lib tta bird ami »„k 
a« 1 . tv.,. tip, lb bll«x (inntt l«b .04 TaHl'. 

Md«.- ,avbd \V«d,,rf« (Ci,t,s.c.l«l,« .,»»,.»«»> bt «1» > 
aiptllat ctotio,. tat o.t „t ol it, my m«l. tagvt „ 
.'. likely to be ,»i.t.ke„ lot B. »»,»««"» *1“ » T,J« 

The (!oUep-l»eked\Vo«lFttati» 

mbieh Detva, b,..»y de.etita. •„ ta™,g • '-gb c« 

™ of bead black, aide, of head whit, w.th a .»*, of black 
„d .treaka, »PFt '"k goldo-yeUo"'. l»tvcr back a.td t ,1 l.l.c 
„g. black ...d goldco-ycllotv tv.tl, aom. wh.te apo . The lea* 
ftoo, the btalc liat-M,gtta topof the h.adfck v„h ...all 

white iriantalat .pot.; it i. .how., pccpu.g around the tn..,,, 

H t. Unfottunatcly, l.kc the Indian Boiler ,t. vg... » 
h rmom- with ,t. pltnnage. tb tab, wtal » oft™ "t*™' « “» 
w™ taing a lob karah .cea.n. Like the Boiler al.o, ,t ratl.t. 

““nkclll wo.dFcker..it „ an c.xtrcn.cly .killnl clinden wlta 
r never perchiiic croMwi.e on a branch but cliiign.g, attat a. 

Totl thi. consialing ahno.t entirely of in.ect., largely a,,t, v.nrf 

v'rh ntunerou. .-taybet'e., caterpillar, and tag., to wlb'.; 

:i:rrhe””.'i-:bdithro,,gho„.^ 
and found 3,«21 in-eet.of which 'k' "j to 
,t is notable that only one of them. ..xteen lard. un. ^ 

longicotn beetle larvie, although observation rente 
this bird does feed to some extent on wood-boring inse 



the golden-backed woodpecker 4g3 

long, worm-like, extensile tongue, armed with a i , i . 
tip, is so admirably fitted to extract from their bn, ' f 
,.e„ kiJ op., bj th. Vigo,™. 1.1. -s 'r 

pupa, of Hofloceramhyx spmicornis, a longieorn borer' ue't of 
[Shrea rohma), and in Madras it is stated to Ijp • . 
toddy-palms, which may be due to the fact that these 
infested by Orydes rhinoceros and Ehynchophorus Z 

Pusa many of the dead sissu branches, at which one sees this r 7 
pecker tapping away, are infested with a tree-livin t ' 
iCoptoterm.es and, although Mr. Masoirs stomaer,er.orr'!! 
not support this, it is probable that this termite mav provide a certain 
proportion of its food. As is the ease with so many of our common 
Indian birds, it is wonderful how little we real],- 1-, i 
daily htc. However, from tlie little we do know, we are iiistified i„ 
counting the Golden-backetnVoodpeckcr, with all its kindred 
amongst the farmer's friends. ’ 


Like other woodpeckers it nests in a hole in a tree often in a 
mango tree in Northern India ; in Bihar nests have been found in 
mango, litchi, sissu and siris trees. In tlie Southern part of its range 
It breeds from February to June but in tlie Northern ,,art it lireeL 
from March to July, courtship being of a ratlier rouMi and ready 
fashion, punctuated by harsli screams. I’he glossv white (delicate, 
salmon-pink when fresh and unblown) eggs, iisuallv'tliree m number 
measuring about 28 millimetres long by 20 broad, are laid in a hole 
excavated in a tree by the parents or more frequently in a natural 
cavity to which merely an entrance has been made by the birds. 

c'car states that “ woodpeckers seem to e.vcavate a new nest every 
year,’’ but we are not aware how far this is the case. M’oodpeckers, 
<^^vever, are very apt to desert any nest -hole that has been interfered 
all. We have many times found them to do this even when 
^'hipping was done to enlarge the hole, tlie oiilv interference 
b) means of a thin twig. Sometimes also tlioy only partly 
^xcavate a hole and then leave it for anotlier site. Tlie iiest-holc is 

Mall ^ ^’ln‘ee and a halt inches in diameter and 

^ y runs in horizontally for about three to six inches and then 
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turns downwards. When the downward shaft is bored by the bird 
it is rarely more than eight or nine inches deep with a chaml cr of 
some five or six inches in diameter, but when the bird cuts info a 
natural cavity in the tree the egg may be found two or three feet 
below the entrance. No regular nest is formed, the eggs beiiig 
laid on a few chips of wood. The young, when first hatched, are 
naked but assume the sexual coloration with the first feathers. If 
caught young, they may be trained to a diet of saitoo witi 
some soft fruit and occasionally some insects. 

In Bengal, Burma, Madras, Bombay and Assam this Intel is 
protected by law throughout the whole year 


[Vof.e. For the purpose of these papers 1 have used for this bird the specific uarae 
given in. the Fauna of India volume. The eorreot name is, however, apparently h< lUihahh'i 
under which name it was first described by Linna'us in the tenth edition of the Fy.sitifui ^'nj^rnl( 
{ITdS; pp. 113-114), in which there is no mentioii of any species under the name fun-iiriUtis 
The Faum volume quotes the twelfth edition (17tl6) as the authority for ((hrotitiun juuI /irvyfi}. 

; I have not had access to this edition, but in the thirteenth edition, edited hy (linclin in 
1788, this bird is referred to (Vol. I, pp. 4:13-434) under the name whilst 

fiHrnntius is recorded from the Cape of Good lloj-tc (f.r,, p. 430). Not being an (iinitlKildri't 
and not having access to the necessary literature, I do not propose to do more than nuint daf 
that bemjhnlen.'^if;, Linn. (1758) is apparently the eorreot name for the (hslden-hack^-d Wand- 
pecker. — T. B. F.] 



the EGYPTIAN COTTON PROBLEM. 

A REPORT TO THE EGYPTIAN GOVERNMENT. 


H. MARTIN LEAKE, M A., FX.S., 

Director of AgricuUure^ United Provinces. 

In November 1918. I received an invitation to visit Egypt to 
report on tbe steps to be taken by the Government of that coinitiy 
for the maintenance and improvement of the quality of Eg}^)tian 
cotton and the increase of ita yield. I visited the eomitiy on my 
way home in the spring of 1919 for the purpose of maki}\g preliminary 
enquiries and, on my return journey, spent some three months 
during the cotton season in the cotton-growing districts. 

The results of my enquir}' are embodied in the report here 
published. In many respects, economic, practical and seientitic. 
the problems encountered in tlie growing of cotton in Eg}q)t are 
fundamentally difierent from the problems presented in India. 
Nevertheless there are points of similarity and it is possible that 
the report may be of some small value to tlu'se interested in the 
Indian problem ; I am indebted to the Egtqjtian Government for 
permission to publish it in this Journab 

I cannot let pass the opportunity which here presents itself 
of expressing my great indebtedness to all those persons vith whom 
I came into contact m the course of my visit and enquiry , especially 
to Mr. J, Langley, Under Secretary of State for Agriculture, and to 
Mr. E. Shearer, who is known to many of the members of the 
Agricultural Service of this country as a former member, for their 
niifailiug courtesy and ever ready assistauce. 

t 485 ) 
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Introduction. 

In letter No. 383-4-1-3, dated the 19th May, 1919, of tie 
Ministry of Agriculture, I was asked to present a report embed ying 
my “ recommendations with a view to the maintenance and improve- 
ment of the quality of Egyptian cotton and the increase of its yield.” 
The existing qualities are definite and possess a material extant 
physical basis. The question of their maintenance, thus, offers 
a definite poncrete problem. The same is the case with the question 
of yield ; and the improvement of the yield consists in the very 
definite and material fact of an addition to the return obtained 
from the acre or Jeddan* No such definiteness attaches to the 
third problem laid before me, that of the improvement of quality. 
Quality is a relative term and the nature of quality, good or bad, 
depends on the use to which the material in question is put. Tlio.se 
uses may vary from time to time and it is necessary, therelore, to 
study these uses and to form an idea of the probable tendencies in 
what we may term the economic aspect before it is possible to 
decide what will constitute an improvement. 

There are, in fact, two directions from which a problem siicli 
as is presented by cotton production may be approached. We may 
ignore, for the time being, the economic, and concentrate on the 
agricultural aspect. In so doing, we should concentrate on the 
biological and physical problems involved, on the biological side, 
endeavour to ascertain that plant which will give the maximum 
return under the uncontrollable conditions of the enviroument. 
and on the physical side, attempt so to modify the controllable 
conditions of that eiivironincut, that the plant whicli we Lave 
chosen may develop to the full. Or we may commence with the 
study of the economic aspect, endeavour to ascertain the uses to 
which the raw product is put and the characteristics which give to 
that raw product its commercial value ; to form an idea of vLat 
characteristics are most desirable in as far as their possession is 
likely to increase the value of the raw material which possesses them 
and, having arrived, as far as may be, at a definite conclusion on 


♦ 1 }'Min:=o,02i aq. yard^l 04 acre. 
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thk matter, we may attempt to arrive at tint j , 
of i.iiological investigation. ' means 

The former method assumes an adaptainlitv ii, it . , • 

tic raw material which must be practically unlimited 'jy 
tioii may be true, or almost true, of certain acricultiii-irrr!' 

•mil in such eases the TYiettr,n i.. ’ P^oilutts 


and in such cases the method may be safely adopter! It 
sense, however, true of the cotton industiy'whicl. is 'bmlt 'rof' a 
1111, liber ot very specialized sections the raw material of one of which 
is uusuited or even totally useless, for the pm-pose of another 
This method is here, therefore, inapplicable and we are forced bach 
on a study of the economic side of the question if we are to discover 
the fundamental conditions on which it will be possilde to 'build 
a sound superstructure of biological investigation. Ah- own personal 
experience has hitherto Iieeii restricted to tlie .smcallcd diort 
staple cottons of which the underlying economic roinlitions are 
fundamentally different from those of tlie Egi-piian cotton ami I 
have, therefore, devoted some time and trouble diinno my stay in 
England in visiting Lancashire and investigating the monmnie 
aspect of Egyptian cotton. Such an investigation is essential 
to a correct formulation of those recoinmeiidations winch are the more 
immediate object of my ini.s 8 ioii. 1 propose to commence the report 
by formulating the results ol that investigation. Sucli procedure will 
simplify the expression ot subsequent recomnioidatioiis inasmuch 
as it will indicate the objective to which they are directed. 


I. 

The most prominent feature of the cotton mdiistry, even in 
tkt strictly limited section which makes use of Egyptian cotton, 
is its diversity. Even among the spiimers of Eg}-pti<m cotton arc 
to be found users who have specialized on certain classes and uho 
prefer those classes to any others, lii many cases they may, and 
do, use other classes but such use is delinitely a substitution use, 
^pendent on such questions as limitation of supply or relative 
Free, and is not willingly adopted. There is thus a definite, 
® natural, conservatism in the trade which opposes free inter- 
®ge between classes even when such iuterchaiige is practicable. 
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The problem of Egyptian cotton is, therefore, not a simple oi.e ; it 
is, on the contrary, a complex of problems. The unit is a single 
class which, under normal conditions, meets a particular deniand. 
The value of that class is, to a certain extent, determined liy tie 
relation between supply and demand within the class itself and is, in 
part only, subject to the influence of the relation between total 
supply and total demand. It may actually occur that the .spinner 
will pay less for an intrinsically superior cotton, in the sense that 
it will spin finer yarn, than for an inferior one. 

We have here, I think, the first consideration that must be 
clearly borne in mind wlien approaching the problem from tlie pro- 
ducers ’ standpoint. Production is, and must continue to be, diverse. 
Not only so, but the various classes require to be produced in quaiitt 
ties approximating to the relative demand. Only so will the full 
intrinsic value for any particular class be realized. The argument 
applies equally to the lower, as to the higher, qualities ; overproduc- 
tion within the class leads to a low, while under-production leads 
to a high, price. The step from over-, to under-, production k 
fortunately, sufficiently large owing to the flexibility of the market 
and this flexibility we must now^ consider a little more in detail. 

The substitution of superior cpiality cotton to do the work of 
inferior can, naturally, be more readily adopted than the reverse 
process. The market, therefore, shows greatest flexibilit}' in tliis 
direction. But such substitution will only take place, in thealisence 
of any large shortage in total supply, when the price of the superior 
quality renders the proposition a paying one financially. Midi 
conditions only hold good when the price of superior (piality is 
relatively low or, in other words, w^hen the superior quality is ielclhng 
less than its intrmsic value. Such a condition implies a definite 
loss to the producer. In a country like Egypt, which posse^seb a 
monopoly in the production of certain classes of cotton, this jiiobabl} 
implies a considerable total loss since the reduction in })rice aflects 
the entire outturn of the superior quality and not merely that portion 
which is used as a substitute. The rapidity with which Sakel has 
replaced other forms in cultivation in Lower Egypt afloids 
instance of this phenomenon. There is no doubt in my titdid t a 
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till; production of Sakel is far in excess of tlie (Ipn,..,, i +■ 
failure of those types of thread for which it is r T 
Its use has, therefore, been extended to othei' linear ” ‘'i 
„ot so pre-eminently suited and such extension li.rbeen'field 
at tlie expense of the producer ni as iar as Ha lad i. «•.,.*! i 
than it would be were only sufficient available to meet 
that market which requires tl.e qualities peeubar to 
present demand is, in fact, a forced one due to tlie fact th - 1 . 
the depreciated price, tlie money return for tlie „„it 
tioii is greater than that given by an v other fo,m ' 

Th.l ho,ve,e,, i, a,, 

T ™ „ a,.„tl,„. ,„,1 „„„ . 

which are harder to diagnose and still more diffi^it to foresee 
I may ilhistrafe this again liv referemc io Sil-el Ti . • ' 

aat t, ll,at tl,o larg, i„ , 1 ,.. h,™,,,,,, “ 

coincided with the enormous development in the pualuction of imiles 
for the manufacture of wliich it is p.e eminenth- smtod- it would 
appear, therefore, that, Imt for tins coincident development of a 
demand and of a means of meeting that demand, the price of 'saJ-el 
would be lower than it ,s. A\-e mmst, ],owever. be careful to dis 
tmguish between cause and eiled liere. There appears to be little 
doubt that the sudden supply of u class of cotton particularlv 
adapted to the maniifaeture of voiles is. in itself, in la,ee measure 
responsible for the demand winch has arisen for that elms of cloth' 
llie demand for that material is largely artificial, ilepeiiding as it 
does on fashions, and is capabh- of stimulation or the reverse 
and it would appear that the power of directing tlie demand iii 
such matters lies largely in the hands of the cotton trade. TJiis 
01111 of flexibility is all to the good, lor it means that the trade is in 
a position, to a certain extent, to test tlie qualities of anv new 
onii of eottoii, to aseertaiii tlie classes of goods fonvliielnt is'parti- 
Jiiarly suited and to stimulate the demand for tliat class of goods, 
"e must, liowevcr, beware of pressing tiie imssibilities in this duec- 
lon tw far, Cotton is not merely tJie basis of goods i\liieli have an 
" 1 emi value due to fashions. In main- cases the use to which the 
k to be put will dictate, within very close limits, the qualities 
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that the cotton must possess. Notably we may instance the cloth 
which is used for aeroplanes and for motor tyres. Here no such 
flexibility is possible, for the demand is, in no sense, artificial. Xhis 
case is particularly pertinent in the case of Egyptian cotton, fc^r it is 
Egyptian cotton which has been found to satisfy this demand niore 
nearly than any other. 

This brings us to our second conclusion ; the production of 
new cottons is desirable and the trade is sufficiently flexible to 
absorb and develop markets for them. But caution must be exer- 
cised in their introduction. An initial high price obtained for a 
small initial bulk may be due to special adaptability for the produc- 
tion of a particular class of goods the demand for which is small. 
If that high price stimulates largely increased production the price 
will fall even to make cultivation unprofitable. Especially is it 
necessary to distinguish between cottons which possess an intrinsic, 
and those which possess an artificial, value. The former require 
special care in maintenance. 

So far we have confined ourselves to the broad issues as indi- 
cated by the characteristics of the trade in general. When we come 
to a more detailed consideration of the process of manufacture we 
find a new series of phenomena have to be considered. W e need not 
here go into all the characteristics which go to make up a good 
spinning cotton. We have seen that diversity is essential to the 
trade ; that it is desirable to produce difierent classes of cottons. 
The difierence between these classes will, however, include most of 
those characteristics, such as length, strength, fineness, etc., ^djich 
affect the l:iehaviour of the cotton in the mill and the particular 
features of any class will be due to the exact form such character- 
istics take in that class. But beyond this, the spinner requires 
something more, somet hing wliich is not a physical cdiaractcr of the 
cotton itself in the sense in which length, or strength, or fineness, 
or twist can be considered such. He requires what is usuall} kno^\n 
as uniformity ; that is, a low range of variability in each one of those 
characters which go to make up the spinning value of a cotton. 

Herein is to be found the third consideration to which 
led by our inquiry from the manufacturers^ point of view. 
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diversity of class is required, uniformity within tha i ■ 
importance. ^ class is of equal 

The value of cotton is dependent hnu-^,-. 
istics than those which affect its behaviour m '''^«'acter- 

important of these is colour. The importance (T i’ 
fact that Egyptian cotton, till recently. po«essccr"T 
brown colour by which it was distingui.shable t ' ' 
other cottons. The point was recognized I v ti' ‘‘ ^ 
colour imparted to the cloth was accepted as a re. 
ininiugthe fulfilment of contracts the specificat' '*V' 'leter- 

there exists a natural conservatism m fuLu, ““<1 

that colour character. Colour has however f retention of 

I have so far dealt with the ti-idp a a ,a 

"■ "■.■’7" 7 '»“■ “ .a .1 s: 

organized manufacture 11 volviiw hl«l,iv ^ W 

f , ii'oaing Jiigiiij specialized iiiecliaiiical 

adaptations, very conservative, AMiei, howeve,. , 

la ..ainlJe to ‘‘■ 

puis to make during mj- visit to Tlancliester. The problem is 
are^tolei'rc there 

m i Uhl t rr ''“^demand. 

nils I will attempt to outline. 

place^L ^'‘’“*^'‘^'‘''>tioiis. In the first 

it is lot demand within the class, 

"’e must 20 1 ^”^""^'/)'^ '*^''** Plg.vptian crop as an entity, 

of fotln P^dueer of special 

possess the L. g''‘'duii]Ip passing. Recently cottons which 
aracteiistics of Egyptian hai’c been produced in the 
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dry zones of America. Mesopotamia, again, and possibly Bind 
offer fields ■which may de'velop into ri'vals of Egypt- The moni-polisj 
position is, thus, already threatened and there is little doulj!; that 
it will at no distant date cease to exist. Such ividenmg of the source 
of supply must inevitably affect the balance which now exists 
between the Various classes of Egyptian cotton. 

I may also refer to yet another aspect of the cotton trade 
which is likely to have a bearing on the future demand. Egyptiaa 
cotton ranks second among the world’s cottons and is only surpassed 
by the so-called Sea Island, the main source of which is certain 
of the Southern States of America and the West Indies. The Sea 
Island crop is what is known as a higlily speculative one; it has a 
narrow basis in that its cultivation is re.stricted to a relatively 
small tract and, from economic, as well as natural, causes, the 
supply is a precarious one. Not only is it more tronblesorae to 
cultivate, so that the extra price barely compensates for the extra 
labour and expense involved in the cultivation, but that cultivation 
is restricted to the more humid and tiopical tracts in-vvhiili the 
risk of sudden loss through pests and diseases is greatly enhaiiied. 
The margin of profit is. thus, insufficient to compensate for the extra 
risks involved, and the tendency is for the cultivation to diiniuisb. 

These facts all have their bearing on the Egyptian problem 
and, while they indicate an increasing competition from outside 
sources m the markets for the present standards of Egyptian cotton, 
they also indicate a probable reduction in the supply of Bea l.daucl. 
The conclusion, it is true, is liigbly speculative but the teirieiic) 
is there and is sulficiciitly clear to justify the attempt to develop a 
cotton which will be capable of taking the place of Sea island iii the 

future. . . 

From the point of view of demand lor goods maiiulactuttd 

from the higher grades of cotton 1 have found the opinion widely 
held that this demand i.s large though, at the pre.seiit time, 111® )’ 
potential. It is a demand capable of absorbing any amount of tie 
best staple cotton Egypt i.s likely to be in a position to ote 
and of absorbing it at its full relative value. In other 
trade is sufficiently flexible to develop a demand cqua 
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supply that can be offered. That this opinion is corrert 
think, be doubted, but it requires to be onalifi V 
directions if the interests of the grower and deil 
are to be adequately guarded, '* 

The opinion has been expressed in the course ,vf r • 
on this subject that the facts do not sn]u»rt tin's vieu- 
tial demand. It has been instanced that a siioit ' 

Affili in one year has led to the realization of a I,Hi 'T? 
for that season’s produce and tliat that mirl ^ 
in » in™.,., 

resulted m a heayily depreciated price That ' • 

doubt, true; but it hardly justifie.s the conchdruTurV’" 

would attempt to draw from it. It lias alreadv I ■ 

thit, owing to speciaiisition in nurlilii,,, .i,,', aj',™, 

.npe-innc. in woridng » p„, ,, 

Tlw, will png n p„„i.,n, to, n 

rather than Change to another class, if the shortage winch' is resp^ 
sib e for that premium is of a temporary nature. The spiL' 
at least, knows what he can do with that cotton and his loss i ■ st 
most, limited to the amount of tlie premium he has to pac. The 
loss with a new cotton is less definite depending, as it does on the 
speed with which he attains fanubaritv with i,s peculiarities in 
working. There is, thins, a definite time factor in such arguments 
the effect and importance of which must not lie overlooked 

Before willingly making an)- cl.angc in Ins raw material, and 
this IS merely another war- of sa.ving before lio will overcome his 
natural conservatism, the spinner requires to be assured that the 
produce to which he turns will be available in sufficient and regular 
supp). Without such assurance, Jie will oiilv accept the alter- 
native under compulsion. For like reasons 'new plant, such as 
required to meet the expanding needs of tlic industry, whether 
as extensions to existing factories or as new ones, will be adapteiT 
® aiidle the most assured supply capable of producing that class 
s for which the factory is designed. liiore is. consequently, 
^ ill the process of adjustment, an interyal between the placing 
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of any new class of cotton on the market and the realization of it® 
fnll intrinsic value, partly, no doubt, due to the fact that it ;akes 
time for the particular merits to be appreciated but, also, very 
largely due to ignorance of the potential supply. It is true that 
cases are on record of an immediate and rapid extension (if the 
supply of a new class of cotton ; this is true of Sakel, but such exten- 
sion here takes place in spite of that lag which is none the less ojrera- 
tive though its operation is masked. There is little doubt in niy 
mind that it is possible tliat, nay more, that many instances have 
occurred in which a potentially valuable crop has been lost through 
too rapid development. The supply has been increased more rapidly 
than the demand, time has not been afforded to permit a general 
recognition of the special characteristics to develop and the full 
price has never been realized before the crop is condemned and 
paa-scs out of cultivation. Neglect of the time factor is here re.spon- 
sible for the loss of a valuable improvement. 

II. 

I may now attempt to extract from the above brief review 
of the economic conditions, which are of influence in determining 
the value of the raw material of the cotton trade, the fund.nmental 
considerations for the development of a sound policy on the part 
of the producer. And here 1 may note that it does not nece.ssnrily 
follow that the interests of the individual producer will coincide 
with those of the producing community. We are, in reality, in the 
latter case, concerned with the solution of an algebraic prf'hleni, 
namely, to’ find the values for m. n. p, etc., which will give the 
maximum value to the following expression . 

amx + hny + qyz + ^ where 

a h c nre price unit.s, x, y, z, 

units,’ and m, », p, tl'e number of the units produced of 

each of different (lasses A, B, (, . 

Egvpt where the limits of area of cotton cultivation are or i 
moment practically reached, we have the further consideration 

that 


m H 4- + 


- it a constant, 
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The problem, so expressed, is dearly iRcapable of 
solution owing to the large number of variable, v| ! , 
is necessary if the maximum value is to bl . i- i attempt 
n». 0. . ..lution, if »iy .. 

necessary m a country like Egypt in ,vhieli practinllv'^'"'”-' 

,vealrh of the country is clue to the one crop edt], 

concerned. 've are 

If, further, the interests of the ii«li,nVi i 
^d, »„*h„ ;» 

Will here be necessary thatf '><\en. it 

ax = by = cz = 

Unless this condition is fulfilled, 'supposing that is five 
ax > by > CZ ' " 

,l» of B and, Mill mo„, 

at .a disadvantage as compared evith the producer of T T 

.,1 o„d,t,o.s, nnte, l„.l „,„li,„„„ o«<,« ,, ™ " 

,1. „ 0 B, and. a Mill g„„a, „ ,, ^ • 

.hil. tk cnl .vation „I A w,llo„e„|. The onlv al,e„,a,i,i. I, Ik 
.l,n„..t,„„ of the econonde faefo, a,„| 

Ilia ptoporlionate coltivatlon of the different , 

hardly coneeivaltle when Mtel, e«„„„| 

of a proportion of the individual jirodueers. 

We have here indicated the first problem to be solved with rela 
tion to cotton growing. Diversity is an essential requirement and 
.such diversity will only be maintained if 
ax = hj = n ^ 


The absolute solution of this problem, tlie equalization of the 
money returned by unit areas under tlie I'ariou.s types of cotton, is 

not jmsible, for the relative valiie.s oi a. h. c vary 

horn 3 ear to ye.ar. An approximate solution onlv can be attained 
and may be sought in two directions. The various types which 
}i« t le different classes differ not cml}- in i-egard to those lint eharac- 
«rsw iich give these cottons their distinct ive features, but they differ 

g y l|mreby implying a differonee in reaction to environment. 
?}pl, in spite of its comparative uniformify in this respect, is really 
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uniform neither in climate nor in soil, and these differences are 
ill all probability, suiBRcient to meet the diverse physiological 
of the various types. Tt is more than probable that it will be 
in fact it is found, that the type which is best suited to one set of 
conditions will not be the one best suited to a second ; and if ^vi)] 
thus, be possible to demarcate type tracts in each of whidi the 
cultivation of that type which responds best to the local enviroinneiit 
(‘an be encouraged. I do not overlook the work that has already 
been done in this direction ; the point is appreciated, notalilv in 
the case of Asbmouni in Upper Egypt, but T am inclined to tJiinh 
that a large scope still remains for work in this direction on a 
S5"stematic and predetermined plan. 

Such investigation is definitely agricultural and it may, even so 
be found that though the yield of B may be increased relativelr 
and even exceed that of A in certain areas, yet that increase still 
leaves the product ax greater than still leaves, that is. A the 
more profitable crop. To meet such a case the possibilities of the 
second method of equalizing the money value must be investigated. 

It has been repeatedly pointed out that the commercial cottons 
of Egypt are impure ; that is that they consist of a mixture of a 
larger or smaller number of types, together with a considerable 
admixture of crosses between tliese types. Tt is to this admixture 
that the deterioration of quality, so noticeable in most Egyptian 
cottons, and even that striking plienomeJion of the deliihte limit 
to the life of any particular variety, is attributable. In such a 
mixture the total yield is clearly an average one, certain of the 
component types yielding more, and otliers less, than the average. 
Also certain of the types wilM)e better, and others less, adapted in 
their physiological reaction to the local environment. The replace- 
ment of the mixtuiv by tlujse component types, or that (‘oinponent 
type best adapted to the environment, can have only one result, 
the raising of the unit yield from that of the mixture to that of 
the best of the component types. I'his method is what is commonly 
termed selection and \\'c may conveniently consider here the thiri 
point raised in discussing the economic aspect, the need lor uni‘ 
fomuty, as well as the question of unifoixnity just referred to. 
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i have had occasion to observe tliat I1 >h , 1 ' 
hehv.'cn the different classes of cotton, is j 
,vit!i a different physiological response to cnvLnmrr'i 
The ionverse is equally true; mixtures sucins c 
the main classes of cotton contain types wli’'.! 
these physiological differences but also lint f'-'^ldbit 

n'ilhin the limits of the |)resen1 accepted classes' 
in scope to the isolation of what we neiv t^. limited 

It mar. and should, be also directed (o the ■ ' ^ <.'’pps. 

of purity, of those types yielding lint most Lmriranm' 

tlie class standard. ' ‘ ^ 1 eximntpd to 

Deterioration has been repeatedlv refcired |o ns 7 7 

, ccOili,,, intent in ,l,n 

tlii.s view, supposed to po.ssess a more nr 1. . . i a • ■ ‘ 

afw ithirli igeiinralion ,| li,V f '''' 



"’“r T ■"n' r“''''*™'“'™'''''‘nJ.nt,)ti^^ 

a. IKS no l,.,n,8 Imt, 

<«.-h .Wd »„,l ,1,0 ,„.,on..o 0, ,, ,„g|„ 

. ™|»l,le of ptodneng, ||.o non, no of a foav 
. „I„oh tvill n„,j,„-8o, ,„d Inn-dlp l,o " 

I*,"""',.. , (liven ,.„,i.| 

and ,,|,„„oo ..vovOovtilioniio,, 4tan. 

li««l%no,at,„„ will 1,0 fonnd p, ,„n,oi„„,, 

propagation under conditions wliicli adequatclv meet the ever 
« taidoiicy to pass from purity to impurity, will be found the 
, " ‘'^^“’taining the uniforinit desired by tlie spinner 
Irere remains tlie third de.sifleratum e.;pressod in the second 

lew 'r^'” above— that for the development of 

c <is.ses of cotton ; in otlier words, the introduction of an addi- 

«tton algebraic formuhi. Tlie history of tiie Egyptian 

equ'' ^ recent one and is too well kiionii to 

0 eninr^7*'*^n^ report. The point I desire 

ter'e of'Tt,^ ^ presence of the Sea Isiaud plant at some 
e parentage. We are at present too ignorant of the 
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‘ unit factors ’ on which the various lint characters depend, to state 
with certainty that those factors which are responsible for the special 
spinning qualities of the Sea Island cotton are bred out in 
entirety. It is still possible that these exist here and there : it jg 
even possible that they commonly exist in the present typos of 
Egyptian cotton but are suppressed, masked or inhibited. 
the conditions of the Egyptian cotton field with the mixture of 
types now prevalent, and with unlimited possibilities for cross- 
fertilization betAveen these, it Avould not be a matter for surprise 
if, now and again, such coml)iitations should occur which will permit 
the re-expression of those characters. The sporadic occurrence of 
such ‘ throw-backs ’ is not unknown, and there is reason to believe that 
their occurrence is still taking place at the present time^ the 
history of the origin of Sakel with its superior length is evidence 
in this direction. Here again selection is the means of preserving 
and establishing any such %’ariations as may occur, but it is a selec- 
tion which differs somewhat in form from that previously referred 
to. The latter can be undertaken witliin the limits of an experi- 
ment station, for what it is desired to select is known to exid, 
but in the former the entire area under cotton becomes the labora- 


tory through which the search must be conducted. 

The above method for developing new classes of cotton may be 
termed imclirectcd, for avc are deqiendcnt on accident for tkii 
appearance and merely, so to speak, gather the rose-bud oifered tons 
while we may. The development may, however, be direcied. for 


successful development of the directed inethod we must forni a cleai 
mental impression of what it is desired to produce ; select, as 
parents, those plants wliich, in one or more of the charoctei! 
concerned, approach most nearly to that ideal and attempt tc 
combine these in a single individual It is the method commoni} 
referred to as hybridization. Success will only be obtained if a 
number of conditions are fulfilled. Purity of stock is essential 
and, therefore, preliminary selection to ol)tain that purit} i 
necessary ; also clear recognition of the factors on Avkiet 
based those characters which wc desire. The path is strewii 
difficulties not the least of which is the exact determination o 
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fc but toe diffleulfa a„ not J 

We have here considered the methods tn i 
introduction of a new term, or new terms int 
expression given above, and it may be armed LV M 
term conforms to the conditions of equality wo 1 , ’ ” • 
advantage to the country from their introduction 
if it does not, the already existing tjmes nnrt 

argument is sound, but we must not fomet tliP ' Tlie 

*,i.g .hequ^to, We,u f™"™ T”'‘, ™*'“ 

doubtful whether it would be desirable to atteiimt tL" ' ? 

.«» yi-„g . but ,b„ 

economic conditions are not constant, notably is ) , 

iriated Egypt k loting 1„ 

prft obtorf t„m fc ttanda,., 

„ at Ih. present hms. She will lhc„ he ‘ J, 

fc. he, compel, tor, i„ p,„|„d„gj 

iHcrto done or to eoeept reduced reveues. It is , re 
iogcr that exists and tl„ prepuce of this daoge, ,„ates i, ,H,:„,a.w 
t. a(l.,.,pt the evolution „t new claws. IVe exme.iih 
put „ another way ; while we do „„t hot „p.„ „„ 

.1 clasw as a rnea™ ot largely inc,ea..i„g ,1,, value ot the crop 
1. quahte .superior to Ihe best Egyplu,,, cotton b.ave at the’ 
pt«nt tune, but a limited niarkef and any picniium obtained 
in the early years of low production would soon disappear when that 
procuction is largely increased, we do consider that their development 
18 a necessary and Vital insurance for the future. 

The expression of the problem in the algebraic form given 
1 ove lings into prominence cerlain other .aspects which we must 
w consider. We desire that the sum 
^ + b a y + cpz -f 

be a maximum while maintaining equality between the values 

y ’ latter desideratum requires further con- 

^ would 

to maintain diversity if tlie country were uniform; 
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but it is not. The difference which exists between the x 
types of cotton plant in their physiological response to environment, 
render it more than prol)ablc that, while ax may exceed hy ;n nno 
tract, the reverse will be the case in another. Such consich' rations 
will lead to the development of type tracts and the equality iirlioatKl 
will only develop a practical aspect in those border tracts wheif 
thetyqie of cotton to be grown will be determined by the oxifnit of 
tlie demand for the alternative classes of cotton these types ]ii(;clu(e 
and by tlie area already under those types, A\e must, tliinolom^ 
qualify our earlier statement as to the need for equably in 
value of the produce from a unit area. This has no general, but 
rather a local, significance. 

Eeverting to the main problem, wo have studied certain inotlidds 
which are directed to the end. They aim at the prod net ion {f 
increased yield by purification of the crop and by demarcalion of tvpe 
areas ; at the production of increaseil price through devoloynncnt of 
uniformity in the produce. AVe depend here on certain feuiuresof 
the environment which are selective, that is, features to wliiili tlio 
different types react differently. Tliere is. liowever, anuther series 
of environmental phenomena wliicli are not to tlie same oxient 
selective; of such a nature are the more important posts tlie 
cotton plant, especially tlie boll-worm. Again mucli impoinmce lias 
rightly been attached to the heiglit ol the Avater table duo directlv 
and indirectly, through the canals, to the rise of the Aib. bii>ily 
there is that series of phenomena wliioli we may iiu’ludo imdor tlie 
general designation of cnlturab -the effect on yield ul diiloieijt 
spacings, different methods of culture, and such like. Willitluve 
questions, beyond recognizing their impovtance and emjiliasiziiig tlie 
necessity for making adecpiate provision for their study in aii} 
serious attempt to face the cotton problem as a whole, vo have no 
concern. It must not be forgotten, however, tliat such problem.^ faB 
1)6 approached from both sides. On the one side is the jilant, in 
the first case reacting to an insect and in the second to p)l]}i'icvi 
condition of the environment ; on the other is the insect and, Audii^ 
limits, a controllable physical state. Not only do the 
and the physical condition require to be studied but also tlie 
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reaciion to these stimuli. In the first 

entomological investigation, wLicli has, anioiirtth ''f 

tlie seasonal character of the epidemic effort^ 

to break the present coincidence between the'' *''’ ’remade 

cotton harvest and the season of the max' 

the pest. This may be effected from the planHd ■ 

has already been made to stimulate earlv ,;r ^ ^""”’8 

however, to investigate the possibilities of 'evolvl'!’^.' 

types. ^ ^^wtuiing 

. Tlie second prolffem is mainly physical p„t ],,,„ , _ , . 
hack ultimately to the plant, its water j-wnibr ''t""’ ' 

gallon IS a wide one and the fringe has. as i c( „,m. , , ' 

Api, IV, „„ 111. i».av 

lor pliysiologieal investigation. ^»ptnniig 

Such pnyiems as have I, eeii outlined in the las, (c„. 
are iiimiily directed towards increasing f I, e value ol the yieldMnits 

remains the question of the price imiis 

hvideiiee is amimulatiug to show that the 

quality of a cotton is directly affected by the conditions under 
idiicli the plant which produces it is groivn. It is, no doitlff tme 
that, under the nornuil conditions of cultivation, these conditions 
are sufficiently uiiifomi and that even the extreme conditions 
found I, ere diverge so little from the normal that tlie qualitv of 
the cotton IS barely aft'ectod. Nevertheless it is not without, import- 
ance to determine the point at which ,si.ch efteci begun to be 
lelt and, to ascertain which are the chief enviroiiineiit,,] conditions 
ouceiiioi ill producing (he effect noted. The iiiijioilaiice of the’ 
l)tese.«ioii of sucli knowledge is emiihasized if. as seems probable, 

' Ilia t out I ol aimed at (he devclojimetil of early inalunng is to be 
’ oplo( , [}iQ iiivofstigatioiLs iiero refened io cover a wide field 
0 imre iih}siological research. 


{To be continued) 



THE EXCRETION OF TOXINS FROM THE ROOTS 
OF PLANTS. 


BY 

J. N. MUKEIIJI.B.A., B.So , 

First Assistant to the Imperial Agricultural Chemist. 

Some years ago the late Mr. Fletcher, when Deputy Director 
of Agriculture, Bombay Presidency, put forward certain experi- 
mental evidence^ which led him to the conclusion that crop ptmts 
excrete substances from their roots which are toxic to other 
species as well as to themselves. This conclusion was based npoii 
both field experience and tlie results of experiments by means of 
water cultures, but the latter were performed with ordinary well 
water and without any control tests, and the luetliod of experinieiit 
led to a considerable concentration of this water and a coiTcspoiiding 
concentration of the salts present. This being the case, it wasldt 
that the evidence was not conclusive and that a repet of (lie 
experiments under more stringent conditions was desirable. With 
this object in view, iMr. Fletcher’s scheme of experiment was 
repeated, with the exception that a synthetic nutrient soiiuion was 
substituted for the well water, and control tests ” were iiitroduced 
to check tlie results. The iiutrient solution used was that of luiop 
and had tlie following composition :~Ca (NO;;). 4 grams ; 3JgS0, 
7H‘0 1 gram ; KNO;; 1 gram ; KOI 0‘5 gram ; FeCb 
dissolved in 7 litres of distilled water ; the total salt cojiceiitrutiou 
of this solution being OTl per cent. 

A large number of wheat, Cajanus and gram seedlii^gs 
grown in this nutrient solution, and at tlie end of a cerhiin period 


^ oj Dept, uj Afjric. in India, Bvt, Ber., Il, No. 3 
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tbe solution was allowed to evaporate spontaneously until its volume 
was reduced to about one-eiglitin The ‘‘ blanks ’’ were allowed to 
evaporate to one-third to one-fourth the original volume. Jars con- 
taining the nutrient solution but bearing no scedliiigs were also 
treated iu un identical manner and constituted t lie blaiilcs.” 
Seedlings introduced into these concentrated solutions, 

supposed to contain the excretions oi plant roots, and the progress 
of crops grown in them was recorded. (For Irrevity these various 
concentrated solutions will be called wheat water,” ” gram water,” 
etc) The observations recorded are set lortli in tlie follorving 
tabular' statement. 

Taule L 

— ■ Ciiops Wiiicii Ji.U) pnjrVi- 

i;L:tiLY (;i;(i\V.V IN TJlK 
W.vTbK 

■ ,,, , bistilled 

Wheal O/y'/rta.'-i OrajP! 


j PcritKl (ill <iiiy.<) alter uinrh . 



_ 

11 

' witheni.g caaiinieneetl 

i Transpiratittn (ill 

IV 4 

ivs ■ .. 


i:-7 

1 Period (in 

1 '1 

n : ’• ' 

17 

.‘^11 

rornm 1 witlierine coiDineiicod 
^ { Xraiispinni'-'fi y’Tuiis) 


h-u ; 17 

■:> jp:i 


(Period (ill tlay.O after v^hirh 



:U;1 

4 S 

WuEiT ( Witlicrinit eormiic'iu'ed 



. : lll-tt 

54-0 







F,.„, 11, e il»ve t„l.k, it t I'i'kiil llol, « S'"™'- * 
th.i, m tl. “ WanV ” tet 'l“' “'''"S’ P”“ " 

f.«a' tel Thoic H '« "" 

thl i»,te i» -'ll 

were probably due to the coiu'cntraiioii of the sa ts pre..eii 

well water and not to to.xic' e.vcretions. This is confa-mec by an 

estimation of tire ” total solids” in m 

present series of experiments, the values for w ic are se 

Table 11. 
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Total solids in grams per 100 c-.t . 


(1) “ Wheat ” water .. .. •• 0-260 

(2) water .. .. •• 0-154 

(3) ‘‘ Gram ” w-ater . . . . • ■ 0-220 

(4) “ Blank ” water . - • ■ 0-382 

{5} “ Distilled”’ water . . . - nil 

Thus the concentration of blank ” water in which the fseedhi^g 
grew the worst is the highest, whereas the best results were olitained 
in the distilled water, and the results obtained from tlK3 otlior 
^Svaters” are intermediate in character and approximately pro- 
portionate to the concentrations. These relationships are eloarlv 
shown by the graph below, where the ordinate represents the. period 
(in days) after which withering of the seedlings commeneed, and 
the abscissa the concentration of total solids in grains per Hiii {■.(- of 
‘'wheat,'’ “gram" and Cajanus'' water. It will bo observed 
that tlie withering in case of all three crops was luistened ivitfi the 
increase of concentration of total solids. 



water ConceniraUen of total solids or wnoat g ram 

a/idcci^anus ivaUr 



EXCREtlON OE TOXms EROM ROOTS OE rranTS SQo 

■ In Mr. Fletcher’s original experiment, 18 to 28 r, * 

„-atcr (including those added for water c\arK,i-,t .1 ^ 

«.as used in each case and this was finally rwlm eclT 
1..2 litres by evaporating at ordinaiw teim, mature V’ 
the concentration of salts thus brougJit aljon r .,,, i ' 

a reference to Table III which gives the 

three well waters of the Dharwar Faim (one of „ ! 1 
Mr. Fletcher for his experiment), ,lnrmg ]Jeren,irr\%- 
1908, the period covered by the e.xpevinients. ' 


J’atilk IM. 


jlinoral b<alt.s, parts per 100, UOu 


tVilcium turb'iiitUc 
sulpliafe 
.MaMiie.'iiiiii .■arboiiate 

Slllphatr 

eltloiide 

>. rtirlKiHiitc 
OifarbdiJitif 
.(■’iKii'ido 
inflate 

bota^tium tlilorkle 
.. iiiirate 



0- .p, 
Fits 
ii-rj:; 

1 - Jo 
1 lol 


I'l; 
( J;,: 
!! (.11 




14-17 

17-07 

(Hjti 


Toi.\[. s \ 


The roncentralion of ,,„al .ol„|. i,, ,he el.ove wa, ers varies 

xm, .>.a to 95 ,,ar(.s per Kio.ooo. Tahin. the n,ean eonecniralion 

; -^'|wits perlOO.()UO<.rO'(i.-,(i pait.s |„.r khi ihoeoneentra- 

the .solulmn (about 2;! litres re, I, ay, I avol,nneoff2 

">) iwd m the original e.xperiineni lor the limii n„ter eultnres 

to (00d.ix2.t) or ,.,2 parts per l.io a value 

'■I uglier than is atlamed in the e.xpeiiincnts now under 

^'oiisideratioii. 

Die iiiflnence of nutrient solutioiis. eoveiing a wide range of 
'^ucontiation, upon the growtii of young plants has been studied 
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by Sachs, Knop, Nobbe, Seigart and many others. In 
Sachs ^ proposed the first standard formula for a nutrient solution 
in which he grew maize, bean, and beet, and concluded that the 
optimum concentration for maize appeared to be about 0‘3 
cent. An investigation of the optimum concentration for a modifietl 
Knopfs nutrient solution was reported by Nobbe and Seigart 2 for 
seedlings of barley and buckwheat. The total salt concentration 
used here ranged from O’Ooto 1*0 per cent., and it was noticed that 
in low concentrations (0*05, 0*1 and 0‘2 per cent.) long and thiehlv 
haired roots developed, whereas in solution approaching the liio-hest 
concentration, the main roots were short and the laterals and root 
hairs poorly developed. These writers found the period of the 
life cycle nearly proportional to the total concentration of the 
nutrient solution employed and placed the optimum strengtli of the 
latter at 0’3 per cent, of total salts. In 186G AVolf ^ also iiivcsth 
gated the solution employed by Nobbe for the growth of buckwheat. 
He concluded that a concentration of total salts from 0*1 to 0’2 per 
cent, was the best for Indian corn and wheat. 

Studying the effect of the concentration of nutrient solutions 
on the growth of wheat, Breazeale ^ concluded that concentration, 
independent of any changes in the chemical or nutrient properties 
of the solution, seemed to be important in determining plant growth. 
He placed the best concentration for wheat seedlings at 0*03 per cent. 
In 1906 Osterliout^ called attention to the importance of physio- 
logically balanced nutrient solutions. He concluded, in general, 
that the effect of increased concentration of any given luitiieiit 
solution, beyond a certain limit, leads to a toxic effect by some or all 

^Sach.-;, J. Vuuctati'msviT'in'lu' mit .Viifssrhluvs ii!>J'r dir imi.l 

SoMistigrri Krnnh-ruiiLf^brtliiii4\m‘j(‘n V'jii I’nlmr vitid andorru eftaii/ni." /.''.'i'.b. 

2= 21()-20S. iSdO. 

• Xubbe, F., and Sfigart, T. IV'ltrii'ir zur iti Wassrirjm 

losuiiacn. I. Uvbrr die cuiicenlration drr Xahrr^tuni(wuji.u-.'n/’ bimln\ | 61 

lO-to, 1S<J4. 

^ WLlf, E. T. “ vr'^rtat ion in We‘.ssrrj;rii Lo.sungrn drr Nabivtniir.' 

VenneyM., 8, lS'J-21.'), nOb. 

* Breazeale, .1. F. “ KtTert of t!u; eoucoiitralion of the nutrient soliifi"n 
cultures.” Sekarj’, N. S,, 22, 1 UF-UO, lOO-L 

^ Osterhout, W. .1. V. “ Un the itnixirlanec of |)h\>jolouieally halanet'd !?eliiiiun foi 
11. Frej^h water and terrestrial plants. ‘ JJvt, Ottz., 44, 20'J'-272, 11KJ7. 



0. TOXINS .BOM BOOTS 0. pb.nTS 507 

of t!ie component salts present in the solution or tl.. f .r 

of new compounds. addition 

The investigations of Sachs, Seieart \V,M 
cated above, all tend to place the optrnnun strength o ‘f ' 
at 0’3 per cent, of total salts, I’he streiurth of H i 
Fletcher’s experiment works out approxiLitelv lo pp 
a concentration which no doubt would prove tovio i “ 

From Table III, the concentratign of the solution 1 ,^]^’ 
experiment (if well water No. 10 had been uL: 
to sodium salts, works out to 0*34 Deropnf .rrli, n ^ ™ 

cent, sodium carbonate and bicarbonate, and 003^ 
sulphate. All these figures taken together exceed, s the mi^hlnZ 
weight per cent, which CoupiiA found toxic to wheat plants in 
experiment. The presence of an alkaloid, which Hr, Fletcher ‘inferred 
was the character of the excreted toxin, could not lie demonstrated 
m the present experiments, and, consequently, it is only possible to 
conclude that the effect which had been ascribed to toxic excre 
tions are, in reality, due to the high concentration of .salts in the 
solutions employed in the final .stages of the expcrinient. 

^ Henri (.'oiipiii, il, ‘‘Stir la toxiciic des 
aiuiu a i cgaiti des vegetaux suiierieiirs." J 


c’uinpu.sp' de 


jdiutn, dc jfotHPsinm et do ]\ 


XXVI, IDui), 07a-‘i77. 



A PRELIMINARY NOTE ON THE IMPROVEMENT 
OF ORANGES.* 

BY 

K. l\ SJIHIVASTAVA, 

OJJ'*/, Erohuiitic BotcndsL Ceiihal Provincrs. 

The ^T^gpur Santara lias iiioie tliau a provincial rcpniatioi!. 
ll is reinai'kalilc lor its juiciness, fiavoni’. and sweetness, and is lor 
this reason in demand all over India. Statistics sliow dsaf the 
ciillivation of this fruit has i)eeu steadily increasing. ])ut the methods 
adopted i)\' tlie cultivator are generally coiiventiojial, witli tiu' ip.suh 
that a Cifnfs survey imrlertaken some time ago indicated iiiot die 
fruit was gradually deterioratijig liotli in quality and yield. 

In order to find out tlie lines of inijiroveinent best siiited to 
local conditions a series of experiments was started in the Hotaiiieal 
Garden in 11113. This paper presents a lirief outline of the results 
achieved. 

Tlie soil selected is the usual loamy soil commonly Umim 
Xagpiir Dislrirt. bixperience has already deinonsiratcd to the 
cultivator that tlii‘ soil lu^st .^lited for orange cultivation is a wdl- 
drained seal coiitammg a large pioport ion o! lime. I he expel inioiiU. 
therefore, aimed at gaining information regarding 

(1) Stock and nurse ry. 

(2) idfting of budded plants, packiii^c ple. 

(3) ITiming, 

(4) Manures, 

(5) liTigation. 

* J*iUKr read at the Scvciith Indian Science 10-'*. 

( m ) 
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Stock and NrusKRy. 

. Orange trees are propagated ])y rnoaiis of S(m><1s for 

nVidr.g the stocks are soAvn in the liot weal her hiirino- Matvii nr A]n ii. 

-he young seedlings are fit for trans|)]ant;iiio}) in iIh* moiisiKin 
!^(ter the first showers of rain are over. Tli(> raK' of (lewldjimeni 
^he orange tree after planting (le])(')i(ls i(j n omai exiMii ,,n (he 
condition of the stock used, lleahliv s1o('ks. one-.ind ndialf year 
old hiive been found to be tlie most suilahie tor liuthiino-. The 
ilelvls in which the seedlings tor storks are phinted sltould have geid 
dahnno-e. The rooisysteni in badiv drained lields isriiurh iinpaired 
and plants raised in sncji tiolds seldom recover foan iIk' ill offocts 
of water-logged conditions. DitTereni \'aiieties fd st<,rks wen' 
planted out in prepared pits on the actual site oi ttic (‘Xperijneinal 
(iirhard in heavv black f'olton soil, Settling of the xail in flie |,its 

accompanied l)v a heavy monsoon caused consideralde writer !()gging. 
phis had a depressing effect on all tlm stocks cm])]o\-ed tliough tlu' 
stunted growth in the first yeai from wliicli maip' never n-covercd 
was much. more marked in certain stocks than inotlievs. It was 
found that the stocks of Jouihrn. Affafa lime and Mahahn/fia were 
hardier than tliosc of Sweetdime. kinnelo and Soiir-livne. Sweet- 
hme suffered most, in Xagjuir and Wardlia Ihstrlets twn kinds of 
stocks are generallv used. cr... ( 1 ) Jaufhfn and (2) Sweet lime. ! iiere 
was a helief among oraiige'giowms tfiat tlic (iratiges pmdueed on 
stocks of Jamheri were bigger in mv hut posse.-serl a naigli skin: 
while those raised from stoc'ks on Sweet-lime ju-odiuad Hiioiuh and 
tight skin oranges. It was repoiled. ten. tlmt orange trees budded 
'M’lnmheri grew nuire vigorously than those hiidiled on S .cet-lime. 
IXpei'iments were, tliereforcv started to>rv the effeet o! hudding on 
dfcent stocks. The folhnviiig stocks were mikadand hudded in 
all (uses from tlio scion of a tv]'ica] Nagpur iminge live I'lU'on 
long{j/a/mbcn//a)r Tiimelo [CliahAi'a). -/c/aff n. '\^ ild linnv Sweet lime. 

During the first year tlie growtlt of the plants budded on 
^luhdHnfja was the quk'kost and tliat ot ihimelo w'as sexamd to it. 
^vliile the and Sweetdime came next in onlei. 

During the second year tlie plants lauidcd imJawhen cner-.ook 
Pimicdo and equalled the ilu/iohaKja^ Jmhen continued to gro\\ 
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more vigorously and now heads the whole series. The MuMmga 
Pumelo, and Sweet-lime now show more or less equal growth. This 
is the first year of bearing. 

The fruits produced on Mahalmga are big in ske and the skin is 
thick and loose. The segments inside are distinctly large, somewhat 
loose and full of sweet juice. The great defect, how^ever, is the 
looseness of the skin. The fruits on Jamheri stock are on the whole 
bigger than those produced on Sweet-lime and the skin is looser and 
shows a greater amount of roughness. The fruits produced on 
Sweet-lime, although smaller, have smoother and tighter skin than 
the others, though there are undoubtedly other factors 'which afet 
the looseness and character of the skin. 

It appears therefore that the nature of the stock plays an 
important part and that the future success of an orange garden is 
largely influenced by the early development of the stock and the 
t 3 rpe of stock employed. 

Lifting of the budded plants. 

Observations in the method employed by local cultivators in 
lifting budded plants for planting out in the orchard indicated that 
these were far from satisfactory. With a view to minimize labour 
and trouble, the ordinary gro^Yer digs out a number of plants rapidly 
with a fork. He then takes them one by one, attaches a small bali 
of earth round the roots of each plant and ties it up with leaves. 
In some places the more intelligent cultivator simply digs out a 
small ball of earth containing only a few roots of the plant, but in this 
case also a great majority of the roots are carelessly cut ofi. It 
w^as found that the plants lifted in either of these ways took a 
long time to establish themselves, while several never recovered from 
the injury sustained by the careless cutting away of their roots and 
died off or remained stunted all their life. Several methods of liftifig 
were tried. The best results were obtained by lifting the plant by 
digging the earth round it in a slanting manner, so as to obtain a 
more or less conical ball of earth enclosing the main roots, the base 
of the cone being above afld the apex below (Plate XXVL fig. 1)- 
a two-year old plant a conical ball of earth about 0 inches high and 




Futl-grown trees, lateral branches not pruned. 




the improvemekt op oranges 

from 3 to 5 inches broad at the base was found tr, K 

Superfluous roots should be cut clean with sham 

painted with the following ointment ; 3 lb. resin f ll”T" 

pint linseed oil, melted together, and stirred till n,r. ''.i 

ointment has been found to be very useful. It w-fs^^ls 

surface was exposed and tlie wound healed rapitir " ’‘Pnever a 

injury by insects, fungus, etc. Next to liftip. pad-in! 

much careful attention. It is necessarv to tie a ' 

firmly round the ball of earth, thus securing the [oil lm 

the exposure of roots by the loosening of the cartli ev.>, 

to long distances. Plants thus lifted and packed have 'tlveiirwcll 

throughout India, It may be interesting to note that a few plant 

were thus packed and sent to Baghdad which they real hed saf d 

and where they are now said to be doing well." ' '' 


Pri’xixg. 

The local orange is rarely touched after planting bevond the 
removal of stock suckers. The result is that most of the trees 
develop m a semi-bush form with 2, 3 or more braucheson the 
ground level. In our experiments in the garden it was decided 
to grow the trees as standards, and with this object in view all lateral 
branches to a height of Ik feet to 2-J feet from the ground were 
pmned off before planting (Plate XXkT. figs, 2 and 3). aV certaiii 
miml^r of trees were allowed to grow on the usual lines (Plate 
XX\I, fig, 4), The value of. attention to pruning in the early 
stages of the plant and the building up of a standard in the lines 
indicated above, carrying 3-5 main branches at the point of forking 
selected, has been most marked. Early pruning in this fasJiion 
produces a well shaped tree with a mucli liiggcr fruiting tendenev. 
“ addition, fruits are more easily piclced, insects have less chances 
shelter, and intercultivatioii is not interfered with. 


Manurks. 

tt ^ ^ coiiibiiiatio!! of manure for 

orange tree at a given cost, a series of experiments dealing with 
oogenous and ^ non-nitrogenous manures was started. Of the 
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nitrogenous manures, the following were experimented ’.vith : 
cattle-dung, green manure, castor cake, mohm {BaJisia 
refuse, and calcium nitrate. The cross dressings consisted , i 
mineral fertilizers — superphosphate, potash, and superphn.-phiijj, 
combined with potash. The weight 'of the manure given t„ cu-li 
tree varied with the kind of manure and the combination used. L,,, 
in every case the cost was kept limited to the fixed money vnlu,.. 
As the result of the disturbing effect of the war, the ])]’ice.si,l il,p 
manures in the market isiried from } ear to year ; but for onr c.xjOTi- 
ments the value ^vas kept fixed and maintained throughout lor 


calculations. 

Ill the first year each tree received two annas worth m.iimre. 
rising b\- two annas every )-ear to ten annas in the fifth year «]»,. 
they”" were fully grown and iterc in bearing. 

' Tiie manure, s were analysed and tlie percentage ol mino,., 
phosphoric acid and irotash was calculated in each cas,. 
applying to the tree in order to adjust them to the fi.xcl iii,.nr.v 

value. . . 

As recommended l.y Hume, young trees uere given a Iciiluer 

coiitaiuiim (i per cent, ol pliosplionc acid, S percent, ol jiolasli, .mil 
4 per' cent" of nitrogen, wliile the full)' grown trees receiied 8 p-i cciii. 
12 per cent, of potash, and Tl per cent, of nitrogen tlimiighiiiii 


tire oxperiment.s. 

The effect of the nitrogenous manures on the vegetatne gruwtli 
and fruiting of the trees is now quite distinct. The linos .,f tree, 
which were treated with nwhiru refuse are the most pruiiiment, 
Tlie foliage on these trees is dense, deep green, tlie hraiu hes aro 
abundant, and the yield heavy. The trees treated with caster cake 
come second, and the rows of trees treated with cattlcHliuig and 
ealcium nitrate stand third in order. Thus, to date the ergamc 
forms of nitrogenous manures fairly easily piocnied appeal )o 

most effective. , , , 

The effect of tlie mineral manures so far cannot lie sail 

clearly noticeable ; Imt their action in the flowers and m the louua 
tioii of fruits is being wutchod in order to deduce deiiiu^^ 

The experiment will thus have to be continued for a fe^v sea.- . i ’ 
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and it will tJien be possible to arrive at defin’t 

nutritive and productive value of each u” ! to the 

llicir effect on the life of the plant. oianure used and 

tRRiOATiox. 

The economy of water is of m'pnf i 
of the orange garden. The right 0,^1,0772! 
proper time saves much waste in water and all,„v. .1 "? 
vigorously. The local practice of irrigation is . to develop 

and not beneficial to the tree. The ordinary "R^teful. 

tree by making a saucer .shaped eircuhiT7"'!'7'V''^"' 

,t th. t,», riici, fa f„„j- 

and which indirectly interferes with the spreading of 
system. ‘ the root 

Three systems of irrigation were under h; 1 ■ , 

.as dug p,„*| to tie rotv, ol' l,»°" lil ml"* 

. -I» doop. The <lis„„K, tlio m 

the size of the tree but the approximate iLan ’ T' 

of the tree falls on the gro d 0 " ^ 

t^e longitudinal trench I short eonlnn^r^ " 

orange trees were thus irrigated for four vear^ i , 

-J-iw. found to bLery 

of watri : Tf- amount 

for ^0,1 T °f 

per year ^O.OUO to 40 000 gallons 

moasoo.uo7' '"7r 

*^^st 20 cultivator would have irrigated at 

0 times during the same period. 

spread in .dl n- *^*0 plants become older their roots 

irections and it is then quite easy to iiTigate by means 
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of furrows. This consists in making two temporary furrows by 
working the monsoon or ridging plough up and down between the 
two rows of trees (Plate XXVII, fig. 1). Water is allowed to flow 
slowly down a number of these furrows and the roots thu.s get 
their requisite supply of water. It is important to allow the 
water to run slowly. In our garden the head-channel fed at one 
time three furrows, each being about 200 feet long, and it took 
15 hours. The total amount of water consumed was 60,000 gallons 
for 1 32 trees. In a year from monsoon to monsoon the trees received 
only 5 to 6 irrigations. After each irrigation, as soon as the soil 
becomes workable, the bullock-hoe {haUar) is worked and all the 
furrows are obliterated. In this way the soil beneath the trees is 
kept well mulched and clean and free from weeds. This method 
entails' a bigger watering at each application but the interval 
betw^een waterings is longer. When irrigation is from a well or 
from a source where the time during which the canal is open is 

not too short it is quite satisfactory. 

(3) Trench system. It was noted, however, that the Irrigation 
Department, in tracts near Xagpur where orange cultivation was 
likely to extend under canal irrigation, preferred to supply a large 
bulk of water for a short time. Though the second system can be 
used under these circumstances, provided that the cultivator can 
open up sufficient furrows from his head-channel to deal with the 
water, in many cases the regulation of a large amount of water is 
difficult. In such cases it was decided to irrigate by means of 
straight trenches about feet wide and about a foot deep made 
across the slope of the garden half w'ay between the lines of trees 
(Plate XXVII, fig. 2) . In cases in which the land was not practically 
level, the trenches had to be terraced in order to keep a uniform 
depth of water throughout its length. In this Way each tree gets 
an equal quantity of water. This system is quite easy to work. In 
places where the cultivator receives canal water for a fixed ininiher 
of hours it is distinctly to his advantage to fill in his trenches mid 
to let the roots of the trees gradually absorb the water, -s 
compared with the furrow system, the irrigations have to be given 
with greater frequency though the amount utilized in each waten g 
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ig less. The total amount of water consumed was 45,000 gallons 
for 132 trees. 

These trenches can be used as drains in the monsoon, a most 
important factor in the Central Provinces where more trees are 
spoilt by lack of drainage than any other cause. The one 
disadvantage iruthis system is a slight one found in interculti- 
vation. This, however, was easily overcome by using the small 
double hoe used in cotton rows— one bullock walking on either 
^ide of the trench. A single bullock Ime would be even ])etter. 



THE “TOP-WORKING ’ OP INDIAN FRUIT TREES. 


BY 


W. BURN^i, D. Sc., 

Ecanornic Botanidj Bo^nbay ; 

AND 

P. G. JOSHI, 

Superintendent^ Ganeshkhind Botanical Gardens, Kirhee, 


By the term '' top- working '' we mean the renovation of the 
whole of the top of a tree by inserting scions on the existing branchesj 
and then arranging that these scions grow while the old branches 
of the tree are removed. The method is not new. It has been 
described in various American publications, for example, in Wester s 
The Mango and in Rolfs' Mangoes in Florida/’^ We bdieve, 
however, that the experiments here mentioned are the first of their 
kind in India, 

The problem first presented itself to us in the form of the well 
grown but useless mango tree, useless because its fruit was poor 
and turpentiny. Experiments had already been made in this 
Presidency in crown-grafting such trees, but with a very small 
percentage of success. Text-fig. 1 shows what is meant by 
crown-grafting. The whole top of the tree is cut off, and scions are 


* Philippine Bureau of Agriculture Bulletin 18 . 

^ Univereity of Florida Agricullural Expt. 8t. Bulletin 127 . 

( BIS ) 
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tas:.rted be_^een the bark and the wood in the manner shown As 
can be easily imagined, the cutting off of the whole top of a’we? 
grcvn tree is a_ considerable shock to the plant. Moreover the 
fact that the scion cannot at once establish its water connection 



with the stock and yet has to be out in the field exposed to the sun, 
and only ineffectively protected by any artificial shading niateriab 
makes the likelihood of union very remote. 

The method of top-working meets both these difficulties. ]^o 
begin with, the top of the tree is not entirely removed. Branches 
may have to be pruned off, to reduce the head, or to stimulate tlie 
production of young shoots on wliicli to graft, but the drastic deca- 
pitation of the crown-grafting method is avoided (Plate XXVIII, 
% i)- 

Second, the scion is not taken away from its original water con- 
nections until the new are fully established. In other words, the 
scion is inarched from a live grafted plant on to the stock, and this 
n^eans tliat the scion is attached to its own original plant until 
union occurs. Text-fig. 2 shows inarching, and Plate XXVIII shows 
^ free with the inarching going on. Fig. 1 on Plate XXIX is the 
•completely renewed tree. 
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The following are a few examples of top- working as done by 
one of us. 

A country mango tree in Basscin on the coast near Bombay, 
of unlcnown age, ])iit probably over thirty years old, was heavily 
cut back on J^laroh 6, 1912. Many nc\y shoots sprang up from tlie 
stumps, and on these were grafted scions of good varieties on 
i\Iay 22, 1912. The grafting uas done by inarching from plants 
in small pots tied to the tree in various places. On 1st November, 
1912, further grafting was done from the now established scions 
on to new shoots of the stock. Out of a total of 40 scions, 3 flowered 
in June 1914. As the first and second sets of scions were not dis- 
tinguished it is impossible to say to which the flowering scions 
belonged, but it shows that, by top-working, flowers can be got 
14 to 20 months after operation. The pot-plants from which these 
scions were taken did not flower. 

The first real crop was got from the tree in June 1910. 
were 38 fruits of four varieties. These varieties had all retained 
their own characters althougli grafted on the same stock plant. 
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Top-working was also done on wild trees belonging to culti- 
vators in some of the coastal districts of the Bombay Presidency, 
^vith considerable success, as will be seen from the folloAving letters 
from these men. 

Mr. E. V. Bam, Thana District, writes : 

“As for top-working I prefer it to side-grafling, especially 
because it requires very little care aftei- the grafts are 
removed from the trees (be., afte]’ the union of the 
scions has taken place and the pot-plant, that was tied 
to the tree has been removed.— Tlie tree 
is not required to be watered and it requires no 
protection from cattle, the grafts being beyond their 
reach. The only care required is to remove the new 
shoots from nngrafted branches. It is the most suc- 
cessful method of converting ordinai'y trees into grafted 
ones.^’ 

Mr. Gopalrao Mehendale of Bclapur says : 

“ In my opinion the top-working system is very good. 
My top -worked trees are gTO^Yillg well, Those who 
have got wild-mango trees can do hest hy top-working 
them. It is only at the l)eginning that the work 
requires constant attention,'’ 

Top-working for the conversion of useless wild trees into good 
bearing trees can also be applied with success in the case of lAzjjphm 
species. Mimitsops lieimidm can be top-worlced with scions of 
ieJms sopota (the sapodilla plum or chilu). 

Another application of top- working is in the starting of new 
nango. plantations. It is a matter of importance to get strong, 
:kep-rooted, straight-stemmed trees. This is seldom got if pot- 
plants grafted in the pot are afterwards planted out. A better 
method is to plant tlie seeds of the stock plants, in tlio field in the 
place where the tree is wanted and aftoi wards graft on to the stock 
^vhen sufficiently grown, Bhite XXIX, lig. 2. shows such a seedling 
of natural shape and strong straight stem. Plate XXX, fig. 1. 
Aotvs top-wwking on to each branch of the liead, and the second 
fi&nre on the same plate shows the finally altered tree. 
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Still another application is that of getting an early flowering 
from scions whose character one wishes to test. Suppose we liave 
hybridized two varietievS of fruit tree. We have the seeds, and 
grow a hybrid seedling. Now it will take, perhaps, five year? for 
this to come into flower and show us what its fruit is like. We can 
greatly shorten this time by grafting the seedling (top-working it) 
on to the well-developed branch system of an adult tree. Tnthe 
fii'st case of top- working quoted in this paper, flowering took place 
on the tree where it did not take place in the pot-plants from \vliicli 
the scions were taken. In another set of experiments, seedlings of 
guava were, in the Ganeshkhind Gardens, grafted on to well-grown 
trees of 5 years old, on March 20, 1919. The scions flowered on 
December 27, 1919, and the seedlings in pots, afterwards planted 
out into the ground, have not yet flowered. 

Similar results have been got in America.^ 

^ Oliver, 0. W. " The S^edli ig-Euaieli aad Nurse-Plaut NetUuds of Rronagation. 

Butmu of Fl<int Induslri/ Bulktin 202. 



IMPROVED FURNACES FOR GUR 


manufacture.* 


G. K. KELK.VK, B.Ai;,, 

Extra AssisluHt Direclor oj A.jncidlure, BA „ 

) It 1 1 (It, I rorincni. 

Furnaces play an important part in rano 
dep<>uds upon their efficiency. A cultivator niav takeV T 

of IrouM. and ia.ast l.rga su,„a „( 

™,, o B.,g„o.„e ; I,. I ,t ha , „ .„,„J 

methods of cane-crushmg acid gur manufacture, he nuffiit il™r 
great loss. ” 

It i^^ now a well-known fact amongst cane-growers that if they 
crush their cane by wooden nulls, instead of iron ones, they lose 
20 to 25 per cent, juice after every 100 II,. of cane. With V sood 
crop this loss may amount to Rs. 125 to Rs. 150 j.er acre per season 
By demonstrations and comparative Inals made in cane-growing 
tracts, the cultivators are now so convinced of the superiority of the 
.roll nulls over the wooden ones that the latter are now being entirely 
ousted and their place taken by iron cane-crushing mills. 

^\hat is true with the nulls is also tniewith the furnaces. An 
efficient furnace means saving in money and time and production of 
ner quality of girr which will fotcli lietter rates in the market. 
Cane-growers in those in-ovince.-^ used to boiltlieir juice on most 
Pnmitive and inefficient furnaces l,clom the attention of the Agri- 
cultural Department was drawn to this <,uestion. Tlds furnace 
« of a pit d'-e" in diameter and deptl,. .V feeding hole 2' x 

dra hi “'■i'”'§enient for the 

pit, and e xit passi^ge for smoke and hot gases, the 

Paper read at the Seventh Indian Seieuee Coiigrt'^ii. Nagpur, iy2". 

( '^21 ) 
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working of tliis furnace is very defective. A trial boiling taken on 
such a kind of furnace showed that it required 4i hours to boil 50u llj. 
of juice. The quantity of fuel used was simply enormous. In the 
first place, firewood was utilized for the boiling. Then the mega,* 
and trash was exhausted ; but still the boiling was not conqilete. 
Consequently the stock of fuel had to be supplemented by feeling 
til (sesamura) stalks. As it took such a long time to boil a .-mall 
quantity of juice, the quality of the finished product was distinctly 
inferior In comparison with this type of local furnace the intro- 
■ ductioii of the Poona furnace was looked upon as a decided ini- 
rovement i'he cultivators at once appreciated its obvious ad- 
vantages at demonstrations carried out by the department. There 

are three main points of advantage in this furnace, viz., the ash pit, 
draught passage, and exit hole for smoke. Unlike the country 
furnace this furnace is double storied. It is 7 in diameter. Ihc 
ash pit’ is 3' in diameter at surface level. It is dug up to a depth 
of 3t' and broadens as it goes deeper so that the diameter at the 
bottmnremamsd'. A narrow draught passage 1.^ wide communicating 
with this pit opens out on one side of the furnace at ground level, 

through which the draughtof air is constantly supplied to the burning 

fire Over the top of the ash pit is put an iron sheet with a hole 9 
square m the centre. The upper wall of the furnace is 3 -6 in 
height. An opening I'-C" x is kept in the front for feeding 
fire To make the working of this furnace more effective, an e.xit 
hole 9" in diameter is kept at the left side of the feeding uiuutn. 
This communicates with a chimney aliout tS' high, ihc uorkiug 

of this furnace was so succcs.dul that it has ousted the loca furnaces 

wherever demonstrations showing comparative tria s weie _ 

reciuired no extra fuel as all the boiling could be done on me - 
and trash, which means a saving of at least to cartloacs o 
worth Rs. 20 per acre of cane. It boiled the same quantity 1 ^ 
in nearly half the time than that required for ih, ^ 

The quality of nur was, therefore, considerably improvec. 
these obvious advantages, it is no wonder, tlieiefore, if | 
has been adopted by all the ( ane- growers who have seen i s 
bide by side with their local luriiace. 
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improved purnaces por dur manufacture 

The Sindewahi furnace evolved on rlia y; i 
i 3 ercti a far greater improvement over tlie\Cou 
ti-iab made it has been conclusively proved tli u HTT 
simpler, cheaper, more efficient and economical th™ PT " 
furnace. The construction of this furnace may bc'.l 
follows;- ^ «« 

Select a level piece of ground somewhere adjoining the eme 

urea to save extra expenses of carting cane. For a pan of 1 
dig a pit 6'-6"m diameter and 18" deep with sloping sides '^' 1 ^ 
the diameter at the bottom rvill remain (V a 

„,all in the centre, F in height and 4" broad 
both sides for smoke and hot gases to gain access to tiie mvs 
leading to the chimney. The most important part of thi ■ b 
is the grating over which fuel is fed and through which thc^lnur 
is supplied. It should be made of V round iron bars, each oo"”! 
length, fixed up l" apart to two pieces of 1" broad fl’at iroir TK 
size of the grating should be 14" x 20", It should face tmvaids the 
direction from which wind generally blows. It should be fixed in 
such a way that its bottom touches the lower rim of the funiace 
whilst the upper edge is fixed in a slanting direction at a pointl" 
trom the upper rim at the surface level and 3” deep. This leives 
an opening 14" x 7" between the pan and furnace for feeding memws' 

^ perpendicular cut is made from the lower rmi of the' grating 
1-6 deep, lo wide and 3" lung, fn cunliiiUiitioii with the upper 
edge of the grating, flat stonc.s should lie iixed up to a lengtJi of 3' 
These will cover up the air passage and allow space for the feeder 
to sit upon. A sloping air passage 5' x 2' communicates with tlie 
passage below the grating, and thus gixes a continuous siipjily of 
draught to the burning luevass 

i lie outlet for smoke aiul hot is situated lieJiiiid tlie inud 
^vall just opposite to the gratinfr. its size is 13" x 7". This opening 
IS continued to a distance of S' wlmv a (Tinnun- T x i)" is coii- 
stiucted. The height of the (diiiuiiey sliould W at least 8'. The* 
passage for smoke is closed hy covciing with bricks or stones 

^\itli the ground, taking care to see tlia^ no smoke gets out 

any joint. 
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Comparative trials have shown that this furnace has several 
advantages over the i, only part 

1 • L h beTot Tade by the village smith. With normal prices 

^ „i„„p tliPre being some balance left out c' ii oi 

" tf . i».0 .he e pi. O, be plo.ghed in., the ... 
r H rom experiments carried out it has been proved that the 
1 alue of trash from an acre of land (about 5 tons) is equal 
:T)tf F,.n,.h»poin..i™-,.l, 

to that of 30 importance, as cattle dung is 

Sindewnhi f'™'' “ J j j, rising by leaps and be.,*. 

■« 

. r Ldtg fire. The megaes can be led by a boy or gnl b; 

''^7;f.£wn"n.e„.hey.r.sr.ady.s»^^^^^^ 
‘'‘“Fr.l7“tte"e poin.», it » »i>™“ 

» a ::«c.hasu.n »..*«- 

a boon to the cultivators. 



GUR-UAKim FEOM THE JUICE OP THE DVTF PAT at 
(PH(ENIX SYLVESTRi;^) m THE THAN A 
DISTRICT OF THE BOAIBAA’ 

PRESIDENCY.* 

BY 

G. PATAVARDIIAN. B..Ar.., B.Sc., 

Lecturer, Agricultural College, Poona. 

ewr-raaking from the date-palm juice is not carried on on an 
industrial scale by the people of the Thana District as in Bengal 
and Madras Presidencies. Three or four years ago this woA- 
was taken up by the Bombay Agricultural Department, and investitra- 
tions were made in connection with gur making from the da'te- 
palm juice and also in connection with the improvement of the 
quality of gur in colour, crystalline consistcncv, etc. The ex- 
periments were conducted at Sanjan and Tadgaum in the Thana 
District. 

In tlie jungles and also on the coast-line of Thana District 
late-palm trees grow in abundance but no economical use of thorn 
is made by the people. Only some trees out of an enormous number 
are tapped for toddy (fermented juice). Hence there is ample scope 
there to start an industry of gur- or sugar-maldng from the juice 
date-palm trees. A number of trials were made for preparing gur 
from the date-palm juice under different conditions. There are 
two collections of juice : one is the night collection (removed in the 
Qioming) and the other is known as the day collection (removed 
jnthe evening). The juice of the night collection is clear, colourless, 
transparent, when collected in new pots after washing the 
exposed part of the tree. It resembles the juice of coconut both 


* Paper read at the Seventh Indian S;ionce Congrew. Sagpur. I hi h 

( 5i5 } 
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in appearance and taste though it is sweeter than the cc.omit 
juice This juice is l<nown as nira, and is free from fermcnn.tion 
and hence can be used for .^wr-raaking. If tfic juice is kept e..:;,osed 
even for a short time, the acidity increases and fermentatu,:: sets 
in very rapidly with the increase of temperature. This ji ice is 
known as sweet toddy which takes two days to complete the ])iwoss 
of fermentation when it becomes real teddy of drinking. h,,itlier 
the m-eet (fermenting juice) nor the mal toddy (fermented jur e) is 
of use for ^ur-making. The day collection is always feruiented 
nnd is never used for ^m'-mak'iiig. The mm (unfermented juice of 
‘the datemalm) has a decided advantage over the juice of sugarcauo 
for nurunaking inasmuch as the skimmings from the date-jialm 
iiiice when boiled are trifling. There is no great change in ilie 
lolour of the boiling juice till it reaches the gUgara stage (wlieii 
frothing ceases), after which the colour changes from the retldisli 

yellow to dark red or brown. 

From nira the gm easily sets to solid crystalline consistoiicy 
and gets the characteristic dark brown colour. Tire gur smells 
shehth- of the dateF^lni juice and its taste also differs fromca« 
mir to some extent. The gur prepared at Sanjan compared well 
with low quality cane gur. The average proportion of gur to jmee 
was one to ten. he.. 10 percent. The percentage of sucrose in tlie 
iuice varies from 7 to 10. As fermentation proceeds, mdueuig 

™ mc.«« l» .™.a '0 “ ■” «"*■ »V ”’7 

Jm 10 hooB. I» .1 g""'! i""’ '7"7« 7 

exceed 18 per ce.rt. A Urge mm.l« » ' 

to have a solid crystalline gur from the dale-palm juice. ^ 

'""m To get tire beet joiee (..>«) eoitaWe for J-o-n«n»g. 

9 to set gur of solid ci-vstallmc consistency. 

1! „„lf .r.ec„r. lire lirol point, enr„» polo ivere 
■tie collection of tiro juice, Son.c of tlie lH>t* n™ 

some were smoked and some new, while some e ^ 

formalin (six drops of 40 per cent, formalin P > 
some with chloroform (10 drops per pot). In every 
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a 


care was taken to clean the cut surface of the 
view to avoid contamination. The pots w 
tree rather late in the evening and the collectir'''’^'’*^^''^ "" 

of the pots subjected to different treatments u-r'’ i '** 

i, open pane t" Y'o ™l,.Mv.e piep,,,,,;; * 

Be of all the eollee.ion, „„ ,|e, 

taken to tie pan fo,l,„,l,„g. ) 

best preventive of fermentation, though the increase of ac-iditr 
others was not very high (only 0-06 gramme of ca„stic pr( ) ' ” 

required to neutralize 100 c.c. of juice). T],e results of a]l\w 
experiments were as follows:— 

(1) The juice treated with formalin gave solid ,ur of good 

grain. ® 

(2) The juice treated with chloroform gave solid gm- hut with 
no grain. 

(3) The juice with other treatments gave only semi-solid 
gm. 

In the other set of experiments tlie acidity was neutralized liy 
lime water and sodium carbonate separately, and the result was 
that no solid gur, lint only a darlc sticlcv mass, was obtained 

Slow or rapid boiling was found to have no m-eat’ effect 
on the quality or nature oigur olitained. Our cxperiencc'seemed to 
indicate that contiiiiiou.s stirring, till the })oin( of solidification or 
setting, prevented the gur from becoming stichu-. The fullowiim 
precautions were found fn l,e es.seutial to getting juice fit for r/ur" 
making, ' ' 

(1) Special care was requiml to clean the exposed surface of the 
tree and also the slit. 

(2) The leaves down wlmh the oozing juice trickles into the 

pots should be fresh every day and should reach tlie bottom of the* 
pot. 

(3) Fresh pots should l)e used every day or the used ones 
^oiiM be burnt or smoked before they are used a second time, 
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( 4 ) Pote Should be fixed late in the evening and shoulc, he 
„Jv!a ».ly in Ite ««' "Otning (one 

(5) Fermentation of tlic juice on account of exp™ e , ti, 
abooMbe avoided by adding aome each pteservafve fo.m.lc.. 

In February 1918, anotbet set of exper, me.de wa. *. 
j i.d a largo scale in ivliich tlie Bengal mettod of tapim, 
fc trees lias practW. This ...tliod differs from the T:,... 
Ithodin three chief points i-(l) Surface cutting a« ag.im, 
deep cutting, (2) collecting the jnice in snioW pots, ana (!) 
collecting the juice for three snecessivc days and to a o.viiij 
ihe t Js to lest tor ttco dap so as to harfen the .X|,„d 

“"The juice obtained by this method gave slightly didcu., 
™,ie,lltl. regard to acidity, alkalinity and fermentation. Tl. 
™m juice, instead of being acid, was found to be a.npl.o.era, 
'r juice collected over-nigl.t and ,.st«i ,n the morning „ 
alkaline to methyl orange and acid to phono pl.tUeia 
me Than, method was improved on the model of the Bei.e.l 
iloel except in regard to that of cutting. Several e.pn- 
wem performed on pmCical and economic lines gd 
; !. the date-nalni juice collcuted from trees tapped loll 
f ,p'° Bengal method and the improved Than, method • 

^ f Iv These experiments proved successful m giving us mu 

pectiveb 11 e P ^ obtained had a dark brown coloiir 

date-palm ^ 

9^^- , n T iLulipc; ire boiled with reducing 

I, is well known that when j „„hl 

sugars, black-coloured products ore fornied. This s gg 

th distinctly alkaline natnre of the Ji.ice ... b^ * 
darkening of s«r. Hence, to improve the colour 

following scheme was planned. togetlier ivili 

(1) To find out the extent of alkalinity or a > g 

their variations in different samples. r-u,, acidity. 

(2) To sec the efiect of boiling on the alkalinity 
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(3) Neutralkation of the alkalinity by varinm 
in different proportions and the effect on the colour 

Samples of juice from different plants u-er. , 

tei.a under v™ abli,„„Td tiftv 

were determined. Acidity is expressed in terms of . I 

r urr" ‘’Tu™/-" 

pl,..lpl,tlde,n „ th. , .,.i „ I « 

of ™lpku,.c aad po, m o.,, of j„„ „ “ 

using methyl orange as the indicator. ■' 


ld..^t<l,oyuc„!,,oo,i„„ Seco„<l,l.u, 


;'«s (Hiumomn 


The slight acidity that is present in tlie fresh juice changes and the 
juice, when made to boil, becomes alkaline in reaction to both 
phcnolphthalein and methyl orange. This indicates the presence 
of some alkaline bicarbonates and the formation of some alkaline 
salts from alkali metals and organic acids. Tlie alkalinity may 

also be due to the presence of some basic nitrogenous organic 
compounds. 

From different samples of juice, gur Mas prepared separately. 
Formalin and smoke treatment gave better results than lime or 
no treatment. The keeping quality of the juice was determined 
from the amount of fermentation and acidity formed. 

In working out the second jiart of the scheme the organic 
■Olds taken for the neutralization of the alkalinity were citric, 
nrkric and acetic acids. The sfuuples of juice taken for 
arious trials of ^rMr-makiiig were first analy.^cd as to the amount. 
I alkalinity and acidity present. The alkalinity Aias partly or 
0 y neutralized by the action of the required amount of citric 
« before the juice was boiled. Each fan.ple was divided into 


Alkalinity 

Acidity 
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four parts consisting of two litres. One was boiled without any 
treatLnt to compare with the others under different treal.nen,, 
of acids. That trial wliich gave the best results was done on a .arge 

scale. . . , . 

We found out that the neutralization of alkalinity by riiiic 

acid, partlv or wholly, always gave liglit and bright colour t., tl,o 
nur though differing in cry.stallinc consi.stencyc As the result .,1 tlie 
final trials, it was found that the addition to the juice of one l.amh 
the amount of citric acid required to neutralize the alkalniity, heforo 
the juice is taken for boiling, always gave ligliter and bngliter cJouv 
to the gnr with good grain fairly comparable with tlie best Poona 
yellow-coloured cane giir. 

Gw samples from the juice treated witli acetic acid iveir 
rather soft and sticky with no good taste, although the coloiu ivas 

light. 

Gw samples from the juice treated with tartaric acid ivpvp 
solid and crystalline. There was some change in the colour, hnt it 
was towards' deep red and not towards light and bright yellow colour 
(the one which is so much desired). 

From calculations made in accordance with the above resnlu 
it was found that for cightv-four gallons of juice altout a pound ol 
citric acid would l.e necessary to get the best ciuality of gw. Tabng 
that 7 per cent, of citric acid is present in the lemon ]ince, tihcul 
17 'pounds of lemon juice would be necessary for 100 gallons ol due 

palm juice. . . 

The work of getting lighter coloured gKr by tlic use m cilm 
acid was done independently (an original idea in Felinuuy IDPt) 
„k1 long liefore the pnldication of a similar work done hy Messn. 
\nnett Pal and Chatterjee (d/om <‘j the Deft, oj - //or. «' 
UMCkern. Series. Vol. fk Xo. k, September 1918). The detuj^ 
report of the work nill soon he published as a Bulletin on , 
J)y the Deputy Director of Agriculture for whom the noil . 

<lo9e. , , , 

The results about the analyses and other imporlaut del 

minations are given in the tabulated statements below. 
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Analyses of guts trecOei in different ways. 



Percentages o\ oi'n 


Alkalinity 

Acidity in 
terms' of 
gram rues of 
eauslic 
p<)tav)i j)er 
bw) giainuK-s 
oi gut with 
plienol- 
plith.alciii 

Kilul of trofitninit 

Moisture l Ash 

1 

Xon- 

rediic- 

ing 

suga IS 

Rctluo- 

iuo 

in torins ot 
.gmnimes of 
>'ll[)liUM< 
acid ]fcr 
Idd gia.nimc> 
of //fO'wifli 
tii"(liyl 
oianm' 

l)jvrk-co 1 niirod gur preparcfl 
oil A large scale by ordi- 
nary lifocvss and ptil in 

Itlnfks 

1-55 

7S-:t.7 

O'. JO 

(I'Tc;; 

il’ifsT 

Dark ■coloured gur prepared 
on a large scale by ordi- 
nary process and put in 
cartlicii pels 

!)■:?:! I'Sd 


i'tjd 


n:5;j!) 

^Miu-soUd (fur by ordinaiy 
jirocess 

7 -dr) 




U'lifKi 

Solid gf'f rvith no treat- 
iiiont (on a small scale) . , 

5-6n 



n'477 

O'^np 

f!vr with onc-fourth the j 
amount of citric acid 
refiiiired to fully neutralize 
the juice 

t-Pb 



O-SAs 

li-nui 

ijnr with onc-iialf tiie^ 

araomit of citric acid | 

requireej to fully neutral- | 

ize the juice ' 

7'ti."> 



(i'TOd 

ii'G77 

C'/r with whole amount of 
r-itric acid roqnirrtl to 
fully nent ml ize the juice. . 

I :5‘n5 



0 .770 

n'b77 

with no treatment 

1 O'MI 

! 

1 


■ OTT 

O'lhlU 

h'uf with small amount of 
tf.rtaric acid . , 

; n'o 



u- 66 '' 


with one-third the 
aiiKjuiit of tartaric acid . . 

Asti 



n'()ti7 

ii'fSf 

'^!'Mvith acetic acid 

0 s5 : . . 




iVt)77 

— 

j 




— 
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Effect of boiling on the alkalinity and cuiidity of the juice. 









(Indicator methyl 
orakqe) 

(Indicator the- 

NOLEHTHALEtSr) 

(Indicator I’uj;. 

JiOLPHTHAf V.IS) 


! 

Colour 1 

Alkalinity in terms 
of grammes of 
siil])huric acid per 
100 c.c. of juice 

Alkalinity in terms 
of grammes of 
sulphuric acid per 

1 100 c.c. of jmee 

1 

Acidity in 0 
of grammes ol 
caustic pot.-) h ucr 
lOOc.c.ofj'airc 

No. I 





Fresh juice (compo- 
site sample) 

DuU 1 

o-no 

... 

0'04H 

At scum forming 
(Temp. 70 to 
80°C.) 

Brownish ; 

0il9 

0*014 

i 

nil 

At boiling (Temp. 
9S“C-) 

Brownish 

1 

OTOO 

i 

0*018 

nil 

: o. n 


i 



Fresh juice (com- 
posite sample) 

Clear 

0-095 

nil 

0-0:13 

At boiling • - ' 

Brownish 

0-095 

, 0-018 

nil 

No. m 





Fresh juice (com- 
posite sample) 

Dull 

0*104 

nil 

0-038 

At boiling 

Browiush 

0-uu 

: 0-018 

1 

nil 


After boiling, the juice bec.>me alkaline to phenolphthalein (which wan achl before to the 
same indicator). 


the influence of stock and scion and 
their relation to one another.^ 


S. K. rUAYAG, M.Ag, 

OJ the Be'imtmnt of Agriculture, Bomhaij^ 

Il^TRODUCTlON. 

In foreign literatui’e lias been written regarding this 

subject. Knight ^ gave an account of the injurious influenee of the, 
plum stock upon the apricot as far bad' as 1823. An article also 
appeared in Gardemi s Chronide in 1853. Fuller treats this 
subject at some length in liis liook on the Propagation of Plants 
^Titteninthe year 1887. Amongst the modern and leading liorti- 
culturists; Bailey has dealt witli this question in liis '' Nursery Book.” 

But thef fruit plants dealt witli by these initors are unsuitable 
to Western India. In tlie Bombay Presidency there is little 
on record bearing on tlie al)ove sul^ject, tliougli work on it wa.s 
commenced in the Ganeshklund Botanical Gardens in 1909. In this 
article it is intended to ]:nt togctlier all tlie available material 
regarding some important fruit trc'cs ami other plants of importance, 
with a view to invito suggestions and criticism. 

The union by grafting may be made between plants of different 
varieties of the same species or of species of tlie same genera. It 
may also be made between plants of diffei'ent genera of the same 
natural order, The method may be employed for the followino 
reasons 

(1) To induce early bearing, 

* Paper read at the Sevrnth liidium Scunct.' Congress. Nagpur. 1020. 

^ liordciiUural Tnimuchon-^:, tul. t , p. :;S7. 

( 533 ) 
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(2) To produce superior varieties. , , i . 

3 To encomge strong «nd .igotom gtorth of pknts. 

4 Tomulliplj- Plnnls «f «>»» 

which B.m.ol be piop.g.«a by ..y othc, v,s.«„. 

methods of reproduction. 

(5) To dwarf the size of plants. 

(6l To minimize the number of thorns. ^ 

Let us now consider the effect of different stocks on the scions. 


ItoERKNCE OF SOME STOCKS- TO FAETICULAH 
SCIONS. 

In order to ascertain the best stock on wMch to bud any wiety 
of orange pmnelo, lemon, etc., trials cyere made m the Ganesliklund 
lLL*iLlc,», tine. 1M9, by M,. H P- P«.«lPb. A»— 

Economic Botanist, in which all the availahe vane les o 
tX Deccan were budded on the following stocks, m, Mahulmj. 
iCitrus medim. proper), Jamberi (Citrus med^ca, var.), orange, and 

S™ 

"“‘■rt Sigpuc ™d Pccn. - •!» “ 

oranges werffound to be indifferent in growth on Mu/cdiojyo s(«ii 
the Mahalunrja stiK'k pw^erred sonic partKiularscuimU.jth^^^ 

the JamIxTi stock welcomed all. 

mucilaginous and separates more easi y lom _ 

that of Mnhalam, and this seems to be one of ‘ • ■ 

Jamberi is preferred as a stock plant. 

■ ,Le orange has not been found to be a o^t-^ ^ 
for thick-skiimed scuons such as Bumelo. ,, 

as the part above the msertion of the bud qmcKy 
pruning and turns black. 










— A.\D SCION 


Influence of stock on the vigoue habit n. 
and yield of the saoN. 

Apart from the question of the more readv , ■ 
some stocks, there is another and most imonrta% 'hV 

.concerns their capacity to increase the hardiness of the' sc, o ' 
following are examples fhe 

•<With regard to mangoes ^ it was found that the P , 
grafts were seriously affected by frost, each ve- ■ •) 

Pagara. The Jchmis and ravines of tk' Pachmllhi Hilk^'"'™ r t 
of Avild mangoes and it has now been found tint if th * T h 
varieties are grafted on the wild Pachniarlu seedlings the rel!k7 
trees, without deteriorating m quality, arc quite frostwesistant 
fact which is worth noting by man)- growers in the Central P 

Vinces.- who are troubled by the annual .lestruction caused Tv 
frost.” 


In the Ganeshkhmd Botanical Gardens, during the flood of 19i‘> 
the MaMmya plants on their own roots were greatly affecter? 
Leaves on the parts that had been submerged withered and dropped' 
The twigs beanng such leaves idso succumbed in some cases But 
thtMahalunga plants on Jamberi stocks in another submemed part 
of the same garden did not .suffer in an\- war. 

These two examples indicate that' the' stock has a delinife 
ability to communicate to the scion it.s own power of re.sistance. 

Be, sides, the habit of grmvth of the plants is aifected in a marked 
degree by the stock, s used. A tall-growing variety induces the scion 
to come up to a good height in contrast to a scion grown on a 
bushy stock. In the Ganeshkluiid Botanical Gardens Ix plants of 
each type of Citrm were planted in 1910 on stocks of Jamberi. 
Makiknga, Reshmi orange, and orange. In this plantation it i,s 
peculiar (u note that jilants on Jamberi stock are decidedly superior, 
both ill height and appearaiieo, to those on other stocl.s, and that 
plants on Mahalimga stocks are decidedly busliv in habit as compared 
with those on other stocks (Plate XXXI). hiorauer^ says: -It 


and Co-opvMivc Oaz>lh, Nagpur, V..1. IX. Soideinbcr iOLo, p. 15, 
Treatise oii the Physiology of plants," p. Ip.l. 
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is well known that certain stocks have a very pronounced efiect 
upon the habit of gro^vth of the scion. Apples grafted on Paracfee 
stock or dwarf stock (Pirus prcecox) remain of short steture and oftea 
produce flowers in the year following the grafting. Grafted ou tie 
Doucin the varieties become bigger and fruit later ; on the , rab- 
apple the tree retains a normal growth, ^Mt the crown does not 
produce flowers for a considerable time.” 

The follovnng is another example : Cmceniia data is a plant 
belonging to the order Bignoniaceai the flowers of which scarcely set 
fruit in Poona. Only once in the course of ten years has it produced 
two fruits in the Ganeshkhind Botanical Gardens, but these dropped 
down before they became fully ripe. Vegetative methods of repi^ 
ducing this plant, viz., by goaty, cuttings, and layerings, adopted 
by Z ivriter in the rains of 1913. failed, though a considerable 
amount of callus was formed at the cut ends. Hence, recourse bad 
to be taken to reproduce these plants by grafting on a sister species, 
viz Crescentia cujek. Three grafts of these were obtained in 1914 
but all of these are making very slow growth, scarcely attaimiig 
three feet and remaining very dwarf in size, thus indicating He 

efiect of stock on the growth of the scion. 

Kegarding the influence of stock on the productive capacity 
of the scion, verv little information is at hand. The experiiiieiife 
on grapes condimted by Mr. H. V. Gole, the well-known giape 
grower of Nasik, and mentioned in the -Agricultural Journal of 
India” Vol. XIV, Pt. 1, pp. 119-120, show that P/mMi varietj, 
which is a shy bearer, if grafted on Bhokari, a prolific bearer. Is- ken 
found to give an extra yield of 2 lb. per plant. 

In the Ganeshkhind Botanical Gardens the Phakadi scions mck 
inserted on Bhokau in the rains of 1915. Six plants of these aie 
now in the gromid. They have not as yet flowered. 

Undesirable combination of stock and scion. 

. So far I have dealt with the influence of stock on the scion 
but there are cases in which the affinity between stock am sem 
slight. If the stock and scion plants have different peno s 
mancy or activity, or if one be a tree and the other a sma 
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ai;d if such plants, though belonging to the same genera are cn- d ^ 
tl,e result is that the active part temporarily grows but s f u ’ 

ultimately causing the death of the tree Ttip f 11 ■ 

ol the examples:- ‘^’Howing are some 


un ii/tn May, 


indica) were made on Bakan (Mdiu Azedarach) 

Besides, 26 buddings of the same were done on Bakan stochs'l! Tr”’ 
and June 1913. Nine grafts and '' " 


fiv(' buddings in all succeeded, 
and tliese were planted on 17tli 
July, 1914. These grew well for 
a year when two grafted and 
three budded plants withered. 
One budded plant flowered and 
fruited in March 1915 and 1916. 
The fruits had the normal 
characters of the Neem. This 
plant as well as other budded 
plants withered in June 1917. 
By tins time only four grafted 
plants were doing well, but 
they had formed a big knotty 
excrescence at their grafted 
portion with shoots from tlie 
stocks constantly appearing. 
Ihis knotty excrescence seems 
to arise from the obstruction 
which the descending sap of 
the Neem tree meets at the 
junction with the Bakun stock. 



torniatioii of a big knotty excrescence 
at the point of grafting. Stock— 


for the effects produced upon 

thegi'owth of the tree are similar to those which occur when the 
of sap is impeded by a ligature, 
file fig^ plant (Ficus carica) was grafted on the Umber (Ficus 
jomerote) iu the rains of 1909. Three successful grafts were 
Mamed and were planted in June 1910. These grew weU for 
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about a year but afterwards failed as the fig began to wiihcr 

at the resting period of Umber. 

To cite another instance, Ipomcea Horsjalhce is an ornamontal 
creeper, attractive for its large and rich, glossy, rose-colocred 
flowers. Each single plant costs Ks. 3 on account of the diffi, ,iHy 
of propagation. Attempts were made by Mr. P. G. Joshi, Siipmu- 
teudent. Gaiieshkhind Botanical Gardens, to increase the plan! hy 
<ri-ifting it on Ifommi cewnea, a plant commonly found in gardens 
and easilv multiplied by cuttings. One graft made in Ortohcr 
1917 succeeded after two and a half months. The plant grew 
well for about ten months when it withered as the stock plant wa.s 

then at its resting time. ,, , , , , 

If thus the period of activity or the rate of growth of stocks and 

scions are entirely different, there is a considerable check in the flow 
of sap with the result that the plants .succumb. 


[NFLI’ENCE UF S('K)X on the stock. 

Let US now consider the influence of scion on the stock. As a 
,.ule in all fruit plants the scion has a preponderating inllueme: 
,,d’the plant bears the same quality of fruit as the scion. It is 
generallv believed that oranges grafted on Sakhar-hriAu 

silok aono Tl,» . 

quality or i _ Cambium is a tissue the 



.ay, "C;-' -' rl ' '2, 

as their itre.leeesseis iIkI. i ir r i.iiae ere o 
those a tire stuck will tlevelop tlicnsclves sepr.telj 

‘“‘The posltiuti ul tlw ^"’222 

The i'ollowiiig ate e.satnliles ; la Angus • ’ . 

Botamal liatdeus. a thirtj.ye.,-ol,l tihah.-hmhl... -V 


I “ Treati^ic on the VhysK'lkrgy o* P* 
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us(’d stock and five branches from giafted rilrnw ' 
t.r,s£erred to it by grafting. The seiol t're ^ ^ 

e„,j of well-Tipened branches. In .Tamiarv ]f)i .5 ‘ 

bot- inflorescences but did not develop fniit.s ’ * '*' **"'’"* 

Also in Augu.stl914, one branch of Borslu, ■, i 

plant in pot, was transferred to a big conntrv plant'and 

two well developed fruits in Alay 19] 5. ' ' ' '>orc 

In both the above cases the pot^pIa„t,s f,oni cvhieh tl,.. ni 
were taken produced no inflorescences, altl.ouo), ln.,ncl c n'' 
to the scions were purposely left to see how tl^v wo'ul,! behalf"' 

In Basseui Garden, a country ,nango-,rcc ot about 39 veir 1 1 
wa.s heavily cut back on March |j. ipio ‘ 

up from stumps and on these shoots ner.. g,, bred 'cioinrruT'™" 
and Sakharia varieties on Mav ■>■> j,,,.) ’ ' l”‘"''^c 

e, larch from plants in small pots tied nea,. the lira, iches of the stock 
Out of 40 scions tluis placed, three flowered on .Taiiuarv og igif 
The first crop of 38 Baits was obtained from tliis tree in' June 19h' 
The original plants in the pots from u lnrb the scions were lakcu hail 
not flowered by tins tune. 1, seems rational to assume tint the 
posilioti at the end of a branch i„ tlic svs,e,u of a bio tree is likeK- 
to acceleriite flowering. 

In the above in.staiiees. ,hc seiom were of mature wood l.ut 
It young and immature .scions are inserted, one would not naturallv 
expect such early fioweniiu. 

In the Gaiiccslikhi.id Botanieal Cardciis. 28 one-vear-old manoo 
seedlings were transferred, m August 1914. on to brandies of ripened 
iraod that were likely to bear mllorc.seeiiecs in 191,5. on coi.mry and 
Shahadiuddiii mango -trees: but none oftlie.se transferred vuung 
seedlings bore any infloreseeiiees. I hough similar simots. liearing no 
grafted seedling braiielies, had passed tliree tlowering stages. sTmi- 
larly, on a flve-year-old guav.i [daiit 24 seiotis of Sind Ifvderabad 
miety of four luonths old were transferred on llltli January. 1919. 
IVeiify-oiie of these survived bid none of these have Howeved though 
tl>e plant passed one flowering stage. I'rom tlie above it may be. 
wn that mature .scions produce flowers early and that immature 
*wn.s go on making vegetative growtlrs, no matter where tliev are 
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situated, and produce flowers when sufficient plastic material has 
been formed in the shoots. This condition may, to a certain extant, 
be hastened by the stock of an advanced age. The results are, 
however, still inconclusive, but the question has an important 
practical bearing, as, if early flowering is induced on such yunug 
transferred branches, considerable saving of time would be assured, 
and such plants as hybrid and polyembryonic mangoes, seedless 
guavas, etc., would be forced to reveal their characters at an early 

date. 

Insertion of more scions than one. 

Very often more scions than one can be inserted on the dift’erent 
branches of the stock. This is done more for curiosity than for 
any practical utility. In Goa the writer has seen three difierent 
scions inserted, viz., Fernadin, Musherad, and Pam on three 
branches of a country mango. These were all m fruits. On a 
top-worked country mango-tree in Bassein^ garden, the folloMing^ 
varieties were harvested from a single plant in June 1916 
30 Pairi fruits. 

2 Alphonse „ 

4 Bailee ,, 

2 Sakharia „ 

In the Ganeshkhind Botanical Gardens, on an Edward rose 
plant the following eleven varieties were budded in Jamuiiy 1913, 
(1) Madam Fuihado, (2) Cook Peach, (3) Devoniensis, (4) Lv 
France, (5) Madam Halphen. (6) Glone de Dijon, (7) L -G omr, 
(8) Nephetos, (9) Belle Lyonnaise, (10) Annie Laxton, and (11) Aimee 
Vibert. Of these, numbers 10, 3 and 7 grew with more vigour 
than the rest. Nos. 4, 9, 6, 3 and 5 were in flowers in January 1914, 
but none of them gave as many blooms as they would otherwise 
have done. This is as one would naturally expect, as the distnbu- 

tion of sap is not equal in all cases. 

. It is, however, not desirable to put in more varieties than one 
on single’ stock, as the one that is more vigorous draws a arger 
amount of nourishment from the stock to the detriment of otters 
with the result that they ultimately starve and die. 
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There is now only one aspect of the quest* 
to (leal, and it is in regard to the influence ofTT'‘ ^ 
aiftercnt genera but belonging to the same nat, mT f"'’ 
says :-“It is said that in Martinique the m i,i^ i * 

grafted on the cashew tree (Giioonrd/io. 
further stated that seedling mangoes, so eraftel f 
double in size, free from fibre, and with the seer) ■ ^ \ 
frequently without the power to germinate ThlT >' '' 

melting and very juicy, is said to be withom n 
comments : “ These results as reported are so radioall"'"' 
those usually obtained from similar experiments 
likely to be generally accepted until verified ” 

In the Ganeshkhind Botanical Gardens tl,e L,ii. .■ 
were conducted by the writer .--Grafting cjf maimo's 
of Semecarpus Amcardium was done in July 19ioT''*^fr 
whip, saddle aud tongue grafting methods ’ The scil " 
fresh a little time and then died. Similar araftiims were'^T” 
and Sf,«l,as 

A siiEilar experiment was made in im when n. • 

.. to „;”S 

iW*, 3. T.-.. .„„g„ »i„ „„ ' 7 

gam grahamu stock but none of tliesetook. 

In the Anacardiacem, therefore, grafting between different 
genera has met with failure. 

The propagation of Chib, (Achra, sapola) Im .seeds is a matter 
of consderable difficulty. The nursery-men; therefore, often 
Jmploy (Mwiosops Jwmndra) seedlings as stocks and graft them 
«th Chihu for commercial purposes. Such plants no doubt are 
ngOTous growers, but it has been found by expenentc in Basseiu 
V eii that they do not yield more tlian 15 fruits per tree though 

M p ants grafted on their own stocks yield more than 200* 
Ruts, 


“ The 


;om 


Porto-Rico, ’* jy. quail g JLniLlli'fc ( uliues ColcDiaJes. p. iQi, 
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Conclusions. 

The following are the conclusions arrived at : — 

1. Some stocks have a distinct preference for particular s 
while otliers have no sncli preference. 

2. The sto(‘k plays a great part in influencing the hahtf of 
growth and hardiness of the scion. 

3. The formation of a ])ig Icnotfy excrcs(‘ence that takes pfjiejj 
at tlie grafted portion i]i plants, whose rate of growtli is not 
considerably cliecks the growth of these plants. 

4. Plants composed of parts wind) Inrve different peihiib of 
resting fail to grow into l)ig plants wl) on grafted. 

5. The scion has a preponderating influence in prodnciao- 
own quality of fruit. 

(). The position of the mature scion at the end of a lirandi in ;) 
hig tree does influence the flowering. 

7. It is undesimble to insert scions of more than one varietv 
0)1 the branches of a single stock. 

8. The graftitig lietween different genera, thougli taking pbr-e 
in some cases, has not lieen found successful in tiie mango. 





THE (GROWTH OF THE i^UGArCAXI-: 

BY 

l\ A. BARBER, ('.I.E.. Sc.i).. F.L.s. 

IV, 

Ttik clump or bunch of cnues in tlic ficifl consists of tlic total 
output of slioots from om planted set, ft is usually made up of 
several perfectly independent plants, each of \vlucli has arisen 
from a separate bud on the set. The gron tli of these separate plants, 
depending on the amount of food and space available, varies a 
great deal, some being large and dominating the wliole clump wlnle 
others are often small and insignihcant, and the canes aiid shoots 
belonging to all of them interla(>e in all directions. AVe have seen 
that to make out the Itranching systems of the distinct plants, a 
rather tedious process of dissection is imcessary, Imt that, after 
this has heeu done, we can construct a formnla for each phmt. 
And, wlien we dissect a number of ]jlants rd any one variety, we can 
obtain an average varietal formnla ^\ hich tends to become simpler 
iiiid more symmetrical tlic more dissections are made. Ve can. 
in the same wav, olTaiJi a foi'imila ot eiuh group of cane varieties, 
and we have se^m that these group fovmnhc show consideralile 
liilferences from one another, so that the way in which a cane 
branches becomes an important chavactei' in classification. 

In our formula' we have used ditl'croiit letters to indicate 
branches of different orders. Thus, il wc call tlic main shoot froin 
the original bud on tdre set a, tlie branches arising directh fiom it 6, 
those fronWi, Cj and so on, we can put down the system in algebraical 

♦ Hviinxiucwl frntn ilin Int< trlamry UVAt. 

( bin ) 
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form and our plant formula runs somewhat as follows : a -f ^ 
yc ^ zd These formute for the individual plants 


are ol great service for obtaining the averages of the varieties and 
ultimately of the groups, but we have found that, for the pinpose 
of visualizing the branching in a plant, we must use another metljod 
that of diagrams. In the 767 plants dissected for this piece of work, 
we have made a diagram of each as it lay on the table, and in these 
diagrams it has be'm possible to include many points for which the 
formute were unsuiced. In the diagram the intricate interv^caving 
of the branches is suppOvsed to be unravelled and the whole plant 
laid out in an orderly manner on the table. Such a diagram is given 
in Plate XXXII, namely, that of a plant of Stmliamm amndimemn 
a tall, thick-stemmed, wild cane of India. It will be seen that in 
this diagram certain conventions have been introduced which mil 
require explanation, and for their elucidation we have selected 
another diagram, that of a very strongly grown Yxiha plant (Fig. i) 


Ywba 1916 {ti monfhs old) 

One clump wit’ll two plants. Onl)' ttie larger plant Is drawn, 



Fig. 1. 





the GROWTH OJ ThK sugarcane 

which, it will be remembered, belongs to the Pan. i ■ 

caucs. The canes and shoots in this plam 

tangle, this being caused by the great ""‘‘djle 

developed a number of runners, to be^^'^T ' 

this diagram the main stem and the 

are marked by their appropriate letters aUhe' 

fonnof line is used for each. The main ’’ different 

thick line, bs by thinner lines, cs b\- lincl*^'” "I'iicated by a 

dashes, ds by alternate dots and da.she.s. ^'1 "■ 

by zigzags. The formulae were, from the / ^ 

to give a statement of the canes at harvest e ] ' ' ”itemled 

i„ the diagram have letters attached wliiel,' "v/? ' 

form canes during the .season. But liec uise rf" 1 

taken in the dissections (that of the Tahn shol'n? 

(lays, and the work was spread over ..everal monfl ' "'T 

many of them had to be dealt with r , f i ’ 

Tins is shown in the dia^^^^^ time. 

lull-grown canes are brougVt 1 tl ^ 

Of the immature shoots, those wide], are 

base and would have time to mature In- ei-oo +' ' 

.^en^,andthelengthofeaehunma.:rrs^ 

actual bursting, are includeci in tlm di imam (' ” 

verynmeh in their development of shoolJm thebl.rar::::;;::^': 
ome having practically none while otliers have a remilm T f r 

and this character finds Its place in 
feriTd a«d 

de-Kl hr ) HI the dissections \ 

Witli a T ^ 
diemselvo.s in a Tl f ^ 

%d»le of aim • ! *' •"■' '"'""la'dc'd growth, shoots are 

These are dl«+™^- I'T Pd®*''''!! liy forming nmners underground. 

» ta.t .-voral lo„g. Hi. 

H senes of very short ones, and occur before the cane 


0 
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commences to increase in thickness. They are marked n, the 
diagram by thin lines placed under the elongating part. Where tV 
cane is attacked by insects an asterisk is inserted, generally with letters 
indicating the kind of attack. Thus m. b. signifies moth-Oorer, 
« white ants, and so forth. All of these conventions are illustrated 
in the Ynha diagram, especially a large number of runners, owing to 

the great efiort made by /i2 in its growth. 

On the sheet containing the diagram of any plant (lis.scitcd 
various memoranda are written down, some of which are mentioned 
here and others reserved for the next article. In the plant 

described we have the follou ing . 

Canes formed, a -j- 'lb + 15c+ 6d +e. 

Canes at harvest, a + 'lb h 16c -h 8(1 +c. 

Shoots not cane-forming, b + 3c + Id 1-e. 

Bursting buds, 5 + 13c -- 48d + 25e + 4/. 

Deaths, 26 9c -r 'Id- 


Bnnners, b + 2c C 3(?. 

Considering the great irregularity shown by the plant in its 
mowth it is somewhat remarkable how nearly the canes at liaivest 
come to a perfectly smnmetrioal formula. The great number ot 
bursting buds shows how healthy the plant is and this is horneout 
bv the very deaths in such a large mimher of buds and slmots m 
active growth. There are few shoots not cane-forming, wlncli seems 

to indicate that the plant is maturing properly. 

It was early noted that the memliers of tlie Fansaln group of 
Indian caries were marked by groat regularity in their Innidnng 
sy.stems, and sometimes the way in which the canes grew was iMn.. 
miished by almost mathematical evenness. Ihus manv uc s o 
mtercst m\he growth of cane ivere first noticed in the disscc lo. 
members of this group. It would have been ^ 

di,scovered these facts in the Saretha group although* J 
afterwards traced there too, for 
' irregular and untidy in their haliit, crossing and falling a ) > 
direction, showing many deaths and developing 
is somewhat curious that a similar distinction can le ( • 
the two canc-fonning wild SaccJiarum of India, S. « 
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and S. spontaneum (the other wild species of this 

solid canes but are seen as great tufts of * form 

points of likeness between the formute of growth f 

,S. mirdimceum and there are also marked re« n 

tliosfi of Saretha and S. spontaneuni, sugeestina Tl ’ 

genetic connexion between the two pairs reTpectiveh 

this certainly holds with the Saretha-, S' i 

all attempts to find additional morphological 

Pansahi and S. arundimceum have failed comnW?'* 'between 

details have, however, been collected to suggest ^tlr,t 'll 

canes, at present classed together with the thick canesVf il" 

under the species S. officinarum. may have arisen fiom" 

distinct wild parents (some of which like & sponlanenn, arj slill 

living whereas others have not persisted in their wild form) 

We have dealt somewhat fully with the liranchinv system 
of the members of the Pansahi group of cane because tliey are of 
special interest at the present moment. This group includes as' we 
have .seen, the Ynha cane of Natal and, according to local deicrin- 
tions, also the Agaul recently imported to Natal from India ■ 
Kamngire also appears to belong to, and i.s considered by some as 
identical with, Yuba ; perhaps the Zwinga and other canes in Branl 
may also be included. These are I'anes inferior in many respects 
to the thick, juic}-, tropical ones, but it i.-^ evident that (hev have 
their use,s, liecanse of their general hardiness in unfavourable' conili- 
tion.s, tlieir great tillering power and suitability to the extra-tropical 
eaiie-growing regions. It seems likely, from the latest reports, 
tiat the} will cuter more and more into the tropical cane industry, 
"fterever, for some reason or other, thick canes are having a 
temporary set-back. 

^ In the nature of the case, the thick canes will appear to have 
weived less attention than the groups of Indian canes, but this is ' 
'flie'T fnken together as one group in the dissections, 

vat’^ means beeiuieglccted, for as many as 53 plants of 

. 'inits thick canes have been dissected. They jircscnt, on the whole, 
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a much simpler form of branching than the Man groups, and it 
would be interesting to determine how far the diSerences noted 

this and the next paper may be traced in different varieties of tropical 

canes. There is little doubt that such difierences exist, but no 
work has at present been done on them in this dirwtion. In Plate 
XXXIII, fig. 1, the dissection is shown of the three plants of a rather 
poorly developed clump of a variety of unknown origin named Jm 
in South India. It is in a young stage, but it does not appear likelr 
to produce any more canes at harvest than those shown. In F,g. 2 
on the same plate a first ratoon of Red Mmm'hns ready for ci. tin,, 
is shown and in both cases the original set is still attacfed to the 
plant, so that the whole system is displayed, including, m the ratoons, 
the cut ends of the canes reaped in the first year. Text- g. 2 gives tlic 


Red Mauritius Ratoons 

Two ratoon pi^nts at Coimbatore (^o montbs old) 



Fig. 2. 


diagram of this ratooned plant, the dote at the ends o i 
signifying cane.s cut at harvest. There were three _ ^ 
in the first year anil seven are ready for 
plant. There are no shoots fornung, nor are any 
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deaths are few, as only I3 can be counted in th. f 

diagram on the right is also one of a ratooned M u 

dissected at the same time and place. It jg cane, 

more well developed plant. There rvere five ** 

but the number of canes in the ratoon crop are ,sev ^ 

case. There are 16 bursting buds, 10 young shoots 

63 deaths. It would be a matter of great into,. ’, ■/ T 

of these two canes could be carried one vcar fart] - “ 

mind doubtful as to which of the two would * nn'? ' 

then, because of the great number of death.s iii 

One is tempted to compare the two with two riuiianratr-”', 

same moment at the winning post. One La.s used ' 

his strength while the other has plenty of spare enmn'Schk?* 

not however made the best use of. 

N.W a tal .1 .hi, ,a,l,„ in,,i,„e <k«,p„., , 

a til. growfli of He cane .all, at li,,, , 

acadeimc than practical interest. In the next article ne .sliall stud 
the characters of the canes of different orders of bran(lmi» and' ^ 
shall see that they not only differ in the rajiidily rvith ndnduhev 
grew and mature, but that the joints differ in length and thieknes^ 
and in the richness of their juice at liarvest tune. These are all 
points of great importance in the crop, especially with regard to 
determining the best time for cutting the canes. 



WATER HYACINTH ; A MENA('E TO NAVIGATION.'^ 


HY 

ETHELBKRT J01IN80N, 

Technical Assistant, Dicisioa of PUiui Stale Deparhnenl 

of Agriculture, California. 

Florists in southern California offer for sale a Ix-autiful 
aquatic plant called water hyacinth {Eichornia crassipes Solais.), 
This plant, so highly prized in aquaria, and its near relatives, tlie 
pickerel weeds, have come into ill repute among navigators in 
tropical and subtropical Avaters, and more especially in tlie (lulf 
States, where the enormous sums expended in clearing streams of 
this pest have earned it the name of '' million dollar weed/' Tito 
history of its establishment is not known, but it was ceitamlv 
introduced as an ornamental aquatic, and is said to have been 
planted in a pond near Falatka, Florida, where it soon becamtmo 
abundant as to necessitate control measures, and it uas Uikeii up 
and thrown into the St. Johns River. 

In addition to interfering with navigation the abuiiuaiico of 
water hyacinth in the St. Johns River and its tributaries at ore 
time caused an annual loss of about one-fourtli the value of tlie 
logs rafted down the river from tlie valuable forests of cypress, piiio, 
and red cedar bordering on that stream. The fishing industry also 
suffers, because of the dilHculty encountered by hshermon iu settiii" 
their nets. In time of flood, the bridges have sometimes iteoji too 
low to allow the collected mass of plants to pass under, and tlie 


R<j[)rintwl fruiu tin; CtdiJfjrain Monthti^ liulletin, Vol. IX, No. •» 

( 550 ) 



water HYACIStr 


5ol 

pi,.>ssure has overturned them. Moreover the 

vegetation has been declared a menace m 

as it not only affords a shelter and breedino- ,,!■ ! f ^ r ®‘'“i^ation, 

insects, but interferes with the disposal of^sewT 

ago. 



EiK. 1. Watei- lijMcinth (C, owi/m Solras.). 


A description of the plant ami its habits, with a view to consi- 
'ermg the possibility of its becuiiiiiig established in the navigable 
sticams of California, and a consideration of tlie methods whereby 
Its control has been attenipfed, is the objeet of this paper. 


DeSC'HIPTIOX, 

Tile plant is <i floating perennial, the leaves forming in rosettes 
usualK one to two teei in lieighi from the surfai-e of the water, 
leaves are of two kinds : tliose below tlie surface of the water 
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ar6 long and narrow, while those above the water line are usually 
broad, obovate to nearly circular. The leaf stems are enlarged 
into oval bulbs filled with aircells, especially in young plants and 
when the plants are growing in small groups. When the leav( a am 
crowded the bladder-like petioles are not so large. 



The stem which bears the flower is about a foot lung, with a 
.single leaf and several wavv-mnrgined sheaths at and above tlic 
middle. This stem liears about eight flowers in a loose terminal 
spike. The flowers arc funnel-shaped, pale violet in colour, wit It six 
lobes, the upper of which is huger than the others and lias on it a 
large patch of Ithie with an oblong or peur-shaped spot of hriglit 
yellow in the centre. The stamens are all curved toward the tip, 
three of them long and tliree short. The seed pod is tliioe^'ellec, 
becoming an egg-shaped or elongated capsule with the witieie 
perianth remaining attached. 

‘ The plant produue.s nuniorous seeds. At maturity, die ^ 
bends so as to immerse the pod. Propagation is alsohy means o 
runners which send out roots from the nodes. 




WATER HYACINTH 


553 


The roots are of two kinds: horizontal roots, which are often 
thick and fleshy and pieces of which will grow readily ; and vertical 
roots with a slender, wireliko stem, often as long :is two feet, covered 
^yitll small fibrous roots which give them a leatliciy a|j])eai'iinee. 
The roots are exceedingly numerous, forming a dense l.iiishy mas.s. 
Wlwre the water is shallow, the roots penetrate tlie soil ami Ijei-oine 
.anchored, but in deeper water lliey float freely. 

The tops are easily killed by frost, lor the pilant is a native of 
tropical South America, but tlie root sy.stcm is Icept alive liy its 
iniiiicrsion in water. Tlie growth is most vigorous in siiriiig. Dm ing 



Fig, 3- Kloatinj; masisas oi liyacinth. 


the season of low water Die leaves become c'eHowish and growth 
appears to be retarded. After the iilaiit lias lieeii eslaWislied in any 

locality for a number of years, the growtlns less vigorous than when 
youiis;’ but after a flood’ it resimies its vigorous growth in response 
to the new supply of nutrient material. It is .pate sensitive to salt 
water, but thrives in subsaliiie or brackish water. 

Control. 

The water hyacinth is so abundant in Florida, Louisiana, 
and Texas as to obstruct navigation in the waters cmpicing into the 
Gulf of Me.xico. Its eradication was ontiusied in ISiW to the United 
States Engineer’s Office of the M ar Department, to which mis given 
■‘authority to remove the plant by any cheiniwl. niceluimcal, or 

other means whatever.” From that time the Engineer Office as 



554 


AGRICULTURAL JOURNAL OF INDIA 


V. 


worked contmiiously on eradication, and has spent hundreds of 
thousands of dollars in attempting to remove it from naviuny^ 
streams. 

No method has ever been found which will completely rc^nove 
the plant at a reasonable cost, although every known cheinical 
has been experimented with ; but the solution which has been Ibmid 
most effective is an arsenical spray. 

The water hyacinth is eaten with relish by stock, and in Florida 
its use as a feed had become so well established that it was considered 
necessary, in making an appropriation by the Eivers and ILuboiirs 
Act of 1905 for the removal of the plant from the St. Johns livor 
and other navigable streams of Florida, to insert a proviso that no 
c 1 lemica I process be used in j urioiis t o ca tt le, ” It was at first a tteiaptod 
to break up the masses of tlie plant and push the pieces into tho 
current, but this was found unsatisfactory and exceedingly expensive. 
Since 1909 an elevator fixed to a barge has been used whicli gatliers 
the plant in much the same way as kelp is gathered. Fixed booms 
are maintained across non-navigable streams to prevent (he plant 
floating into navigable streams, and movable and semi-automatic 
booms to pre\'ent its floating from one navigable stream into 
another. Labourers and watchmen are em])loyed to detect or prevent 
the spread of tlie plant. 

In the other Gulf States, the use of ciiemicals is not prohibited, 
and although some difliculties are encountered by owners of stock 
along the streams allowing their animals to eat the sprayed plant, 
with fatal results, in general local co-operation is obtained in 
combating the pe>st. 

Tu Loiii.siana, two barges, propelled by gasoline launches, and 
equipped with tanks for mixing and pumps for spraying the elieiiiical 
solution, are kept continually in service from about Ajiril 1 to 
December 1 of each year. It is necessary also to maintain booat^ 
across the stream as in Florida. 

To make the solution used in spraying the water liyaeintlis. 
600 pounds of white arsenic and 600 pounds of sal soda are placed in 
a tank with about 600 gallons of water. The mixture is iirought 
to a boil and kept boiling for two hours. It is then draiiieii 
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oil and diluted with cold water to 9,600 to - u 

01 ' the strength of solution desired. ' '^‘■'Pt'iidiiig 


Forspraymgthesolutionovertl,ehvaci„i|„„n, , . 

pump 41 inches by 2f inehe.s by 4 in,], os is „s,l,i ' 

six-ply steam hose and a Fuller nozzle wliid, ; T - 

very fine spray. The pressure on the ],„so is' u'sir, '])!'' • " 

On warm sunshiny days, one gallon of the 

oKiiiiarily sufficient to destroy ten square \ ards <1 1 

(lay IS cloudy or cool, a larger quantity is neoossarv W) 

hiAcinths are very tall, the spray doe.s not 1 each the 'diort 1 

and a second application l)econics neee.ssai v to le "l"'* T 

killed at first. In the year ending .June 30 loit) tPe t ^ 

spnayed 1,613,38.3 .square yards of the livaeinth i,, U,„siar JiT 

using 201,908 gallons of .solution, at a total cost of .S laq'ijq-oi 

§ 0'0083 per square yarcL i i . ui 


In spde of the, enormous quantities of rhis pest de.stroved 
annually since the work was hist undertali-eii m istitj, it is still ’ 
sury to repeat the control ineasure.s year after year. 80 LkImI 
is this floating menace to uayigatioii that wherever the sfriete-t 
precautions are not ob.seiwed, a stream <,r hatl.our may be ovtu nioht 
leiidered impassable. ^ ^ 


It is hardly likely that this impral plant could become 
established naturally in tlie ^\■atcrs the Saoiainento aiid San 
Joaquin rivers in California, but it is cxtiyiucly probable that if once 
transplanted here, it would s[)reii(i iai)i(li\- ;iiul soon provi* as groat 
amenace to navigalioii as it is in ilic waters eiiiptyiug into tiie (bilf of 
Mexico. 



BIUTISH CROP PRODUCTION.* 


BY 

RDWARD J. RUSSELL, F.R.S. 

{Concluded jrovi Vol. XV ^ Pt. IV, p. Jfod.) 

Fodder and hay crops play a more important part than 
cereals in tlie economy of the fai’in, because they are the raw mate- 
rials for a highly important part of tlie farmer’s business— the 
production of meat, milk, or butter. They are too bulky to trans- 
port in any quantity and farmers use only as much as they them- 
selves grow. The output of meat and dairy produce is, tlierefoie, 
limited by the quantities of these crops at the fanner’s disposal. 
The quantities produced just before the war and in 1918 were 


Productmi oj Jodder and hay crops. 



1 Yikld peu acue 
j UJUS-IT 

Acreage, m[lhons ok 

ACRES 


Tnia! 

1 j)! 'id lice, 


1 England! 

1 and 
Wales I 
i Tons 1 

1 

Kingfhjni 

KiiL:land and 
' Wales 

ITiiU'd 

Kingdom 

1 imiiioii' 

•'T lolls 


Tons ^ 

nut njis 

U)14 1 

191 S 

1 LUI 

i ! 

VM 

Swedes 

i 

iTo : 

j i 

UM3 

1-04 U-91 ; 

1*75 i 

U'i) 

2C2 1 

ii'i 

Mangolds . . j 

! 

U)-;3 1 

Old 0-41 

0'5l ^ 

1 

0*50 

!)•.) 

10-3 


1 Cwt, 1 

Cwt. ‘ 


1 



I 

Hay (temporary). . 

29‘1 1 

:}2’2 i 

1-45 j 

2*90 1 

2*80 

4-2 1 

i H 

Permanent grass . . 

i 22-0 

1 i 

i 27-9 ^ 

! ^ 

4*79 4*;i0 ; 

0*49 i 

5'95 

S*2 

7*9 


* Discourse delivered at the Koval Institution in February 1020. Reprinted 
dated loth April, 1920. 
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Like cereals and potatoes, these crops are .roatlv .ft e , ^ 
artificial fertilizers, especially by phosphates d/l ' ■ 
only the yield, but also the feeding value per ton Ti * 
sh(;',vn in the case of swedes and turnips, which rec '''m 
of the superphosphate made in this count , v. 
remarkably well to potassic fertilizers and to s dt '"'jy ’ "' 

„ I, t™ « 

numures on the composition and feedincr value nt ti ' 
the varied conditions of this countrv. ° 

* ,,, 

crops in the economy of the farm is that tl.m- . t i,' 

the fertility of the soil. They do not rern'ene "fZ thf "1 
all the fertilizing constituents wlii,], ,,,, ^ 

ma.ximum growth ; some of these co,,st,t,.ents \are lef^I^ ’'i 

"t"; '“1 ™i. « 

effeotivenc.ss for which the farmer ought to be profouncHv 
tluuikful. In the second place, even the fertilizing constune.ii 
which are absorbed by the crop arc not entirclv retained by 
the animal ; considerable quantities are e.xcreted and pns into 
the manure, and again are added to tlie soil. There is, therefore 
the possibility of constant improvement of tlie .soil ; lamer fodder 
crops enable more livestock to be kept, more livestock make 
more manure, and more manure gives still larger erops. It is 
sometimes argued that meat or milk production \ in some wav 
opposed to corn production, but on this method there is no 
antagonism ; on the contrary, eaeli Iicljis the other. The production 
of more meat is consistent with, and indeed involves, the prodnetion 
of more coru. 


The simplest way of utilizuig niiimal e.xeietioik^ without loss is to 
allow the animals to consume the crui) on the land where it grows, 
and this is frequently done excepting wliere the soil is so sticky 
9S to become very unpleasant in wot \\’eathor. ^slieep are the best 
animals for the purpose, as they are easil\- jienned in by light hurdles, 
the^ie being moved as each portion oi the held is cleared ; this folding 
common occurrence on the clialky and Siindy soils of the Southern 
^nd Eastern Counties, 
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BulloclvS are less tractable, and cannot be enclosed by 
hurdles ; they are, therefore, generally kept in yards, roofed in if 
possible, but oftentimes open, Sufficient straw is added to pu-vide 
them with bedding and to soak up tlie excretions. In this wa\' the 
fertilizing constituents of the straw as well as of the food are retu-iuxl 
to the soil. 

In the case of dairy cows the treatment is rather diffeiont- 
they have to be housed properly in quarters which are sometinKs 
palatial and for liygienic reasons they are allowed but little bedding 
Their manure is i‘enio\Td oiu^c daily— sometimes ofteuer tlio 
primary object being to get it away without contaminatino' tlii^ 
milk. The investigations already referred to for whicli Lord Elvcden 
provides the funds are now lacing extended to the dairy farm to see 
how far it is possible to save the manure without prejudice to the 
purity of the milk. 

In the old days, wlien farmyard manure was the only manure 
and the old type of implements alone were available, farmers had to 
arrange their crops on a definite plan in order to get througli their 
work and maintain permanent h' the productiveness of the land. 
There thus grew up a system kuown as the rotation of crops, which 
contril)uted very largely to tlie agricultural developments of the 
sixties, and ultimately became a rigid rule of husbandry strictly en- 
forced over large parts of tlie country, ^lodern cultivation imple- 
ments and fertilizers justify nuicli more latitude, however, and no 
good farmer ought to be restricted in his cropping, provided, of course, 
that he maintains tlie fertility of 1iis land. It is somctinios a 
convcnieuce on the dairy farm to grow the same crop year after year 
on the same land and the Ifotliamsted experiments show that this 
can ])e done excepting o!i]y in the c ase of clover. With this exception 
there is no more need to liavc a rotation of (Tops than there is to 
have a rotation of tenants in a liouse. Ft is essentia], however, 
that the land should l)e kept free from other competitors and from 
dteease germs. Freedom from competition means the exclusion of 
weeds. In the old days tliis Imd to be effected by periodical bare 
fallows. Nowadays a different c'ourse is possible ; modern cultiva- 
tion implements worked i)y a tractor allow great scope for 
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suppression of weeds. There is, however one 
grown periodically to ensure the best results- 
of clover and grass. Clover affords valuable f(x„'lT.™ 
wilder, and it also enriches the soil in hioiPv !!'i 
organic matter. Much of this is tlie work- onhe b 
equally well be done by grass; but the enrielnupl"'''''"'"'’ 
the. work of bacteria residing in the nodule.s in the eh'," 
is unique among the phenomena of the iarm ' ‘'’’■'’f ofs and 

Unfortunately, clover, unlike other eroi,,s 

frequently on the same land, and. eonsequenth-. thH'""' 

to make as much use of it as he would like. liu-,. f 
many years been trying to iuerea.se the ofiei tiveness ol ' th 
organism, but without result. Inoculation of the soil ui,l 
.strains has been tried, but it was un.sueeessful in this' r"" 
although results are claimed in the United States Tl" ""''iT'' 
has recently been taken up at Eothamsted. aiu; o,; reaLl™,’ "d 
for the previous failure. The organism l,as .several staoes i,, u 
hfe-history, one of which is a perioil of rest ; some conditums favour 
a long rest, other.s a shorter one, and Mr. H. fl. Thornton i.s endea- 
vouring to find out how to increase tlie activitv of t],e oroanism j,, 
the soil and ensure that its work shall be doiw. .Mtcntimi is beb,« 
devoted also to tlie causes of failure oi the crop. The clover crop 

furnishes .some of tlie nio.st important problems in arable famiiiil 
before us. ^ 


In the meantime, a working solution lies in growing an admix- 
ture of grasses witli the clover. This reduces the rnh of failure 
while considerably benefiting both soil and fanner. 

A typical arable district is thus a busy region n, which both 
lamiers and workers are Impt constantly occupied. The crops 
elami attention all through the year, and particularly in .summer, 
le in winter the animals need aiientioii. Four ur more men 
' t be regularly employed per HKt acre.s, An organized village 
' e ha.s developed, liaving distinctive cliaracteristic.s of iis own and 
P 'eiitiiig endless scope for the iiifelligeiit social worker. 

will on theotlier liand, .'■tands out in sharp contrast 

* '* file grass farmer puts his aiiiiiials into tJic fields, 
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and Nature does the rest ; when they are fat he sells them to the 
butcher. It is essentially summer work; the winters are left free. 
As no man can long remain idle, there has been an extciisive 
development of hunting and its attendant occupation, horse-bree.ling, 
in the English grass region.s. While the grass farmer’s life is not oil 
idvllic joy, it is, at any rate, free from much of the worry and 
uncertainty of arable farming, and it brings in sufficient money to 
eimire a modest competence. One can quite understand tl^ 
reluctance of the fanner to quit this path of safety. 

If one could accept the doctrine that a man could do wliat he 
liked with his land, the grass farmer could be left alone and reckoned 
amoim Virgil’s too happy husbandmen. But this doctrine is non- 
somewhat out of court, and the needs of the community Innc also 
to be taken into account. From this point of view^grass husbandry, 
in spite of its safeness for the individual farmer, is not so good lor the 
communltv as arable farming, since it i.s less productive per acre of 
ground. This was realized before the war, and was vividly l.ronght 
to the notice of farmers by Sir 'rhomas .Middleton, who drew up the 
following table 


Wumher oj persom who could he supplied with energy for om 
year jrom the products of 100 acres oj 


Poor past urn r on verted into moat 
Medium pastuiT ditto 

Rich pasture ditto 

Arabic land protlucini: corn and nmnt 


2-1 

12-11 


The area of rich pa.sture is very restricted. An improvement 
can often be made in poor and medium pasture by the use dm 
slag by drainage, ami in other ways, Imt the result, s could prob hi) 
never surpa,. ilio.se now obtained on rich pasture. None of them 
approach the re.sults oVitained on arable land. l>,, Jiu-tion 

During the war. therefore, the policy of 
Department was to convert gra.^sland into ara . e am 
done; but now that the element of 
some of the arable lias gone back to grass. is no • 
is trying to avokl work ; he is impressed by the grea or n 
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farmiiig*,and, above all, he desires to keep to the. well ki’ i, . 
linciple that his system of husbandry must suit the lorol T”’ 

Tiis is strikingly shown by the following returns from a larr!', 

of farms ^ 


Collected hy the Agriadtural Costings Committee 


Income Expenditure 
per acre per acre 


I’rofitf 
]>f'r acre 


Caiiital 
ptT aero 


fl^onAXo ANT) Wales — 

Milled farms 
Pairy farms 
Com and sheep 
Larce sheep farm 
AtlScoltish 


£ s. d. 

W 

9 12 5 

14 17 0 

7 7 1 

1 4 3 

0 10 9 


r •!?< fi. 
10 2 n 

13 18 
7 4 10 

0 17 G 
4 lo 10 




I 7 4 

1 14 ■> 

0 s r, 

1 4 11 


£ if. 

1 ^ 9 I) 

1') 7 0 

li? Ui ‘I 

I 7 1(1 

7 7 9 


The profit per acre from the large sheep farm is small in itself 
but it is large in proportion to the capital and the expenditure’ 
and, given a sufficient acreage, the farm is more lucrative than the 
more risky mixed or dairy farms. The risk of corn production can, 
and probably will, have to be met by some system of insurance or 
guarantee, but the need to conform to local conditions will always 
remain. 


The problem therefore arises: Can a system of husbandry 
be devised which suits the natural conditions as well as gra,s,s. and 
is as productive of total wealtli as arable crops ? I believe this can 
be done. Grass is not the only crop adapted to moist conditions or 


* On mir ordinary farm at Rotham:^tC{l (distinct from the cypcrimental land) the expen- 
iture on arable land is continuously increasnig, while that on the grassland is much loss. 
E'c figures are 


^^'heat 
Oats 
Pont 3 
Potatoes 
Ora.sa (Imy) 

.. (grazing) 


1913-14 

£ e‘. 

5 7 

6 4 
17 U) 
21 1 

3 12 
2 15 


101748 

£ S'. 

10 14 
9 7 

20 1 8 
37 11 
4 IR 
2 4 


1918-19 

14 0 

14 5 

ail 0 
Iti 0 
(1 0 
3 0 


ireet tvage payments account for about H) cent, ot the expenditure on arable land, 
or ess than 16 per cent, of that on grassland. 

T Including change in taluation. 
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heavy soils, and appropriate for the production of meat and nu]](_ 
Many other leaf or root crops serve as well, some of which yield much 
more food per acre than does grass. Vetches, rape, mangolds, halg^ 
and marrow-stem kale ran all be used direct, and there are various 
mixtures of oats with peas, tares, vetches, etc., that can be fed green 
and made into hay or silage as the farmer may wish. The use of 
these crops in the place of grass for the feeding of livestock i.s known 
as the soiling system. 

We are only just beginning to discover the combinations of 
crops best suited to particular conditions. An interesting expeiiment 
is in progress at the Harper Adams Agricultural College, which, 
however, should be repeated elsewhere. Each crop is governed by the 
same general laws as hold for cereals. In each case the yield and 
feeding value can both be increased by the proper use of artificial 
fertilizers, and there is the further possibility of great improvement by 
the plant-breeder. 

It is in this direction that I think British agriculture will develop 
in the future. The system is strictly in accordance with tie laws of 
science, and therefore it needs a minimum amount of artificial 
support. It give.s the fanner abundant scope for the production oi 
livestock, which he has always rogarded as his sheet-anchor, and the 
community an abundant prodirctiorr of food per acre. Mast impor- 
tant of all, while retaining the best features of our present arable and 
grass svstenrs, it allows of corrsrderable frrrther development. 

I shall not venture atry opinion as to how far we could go in 
feeding ourselves. The aceomparrying table shows what ve did 
before the war, and what, otr our present technical knowledge, we 
could do now, assuming that the insurance problem of covering the 
extra risks of arable farming were solved, and assuming also a 
reasonable increase in the efficiency of labour. 

In this country^ we can certainly hope to find the solution of the 
insurance problem, and I hope and believe of the labour problem 
.also. Our output per acre of the arable crops is distinctly above 
that of many other countries, though we no longer lead a.s we did m 
the sixties. Our output per man, however, is not particularly goo , 
and is open to considerable improvement. Those who know 
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agr .'ultural labourer best have the fullest faith tl v 
quraities will enable him to rise to the new levels ■‘^ferling 

city which the man of science and the eiirrincp,, n '! ‘'Hpa- 

Briiish agriculture. There are anxious dtys alied'' 
and sympathetic treatment the difficii Itioc; ^ 
futui-e assured. ^ and our 

Comamption and production oj human food in H r ■ 

toM per annunn " 


lIoMbPROuccTiny 


Wheat, barley and oats 

Consumpti'-n ^ 

(1909- i;i) 

Pre-war 

] 3*4 tp.y 

Other cereals 


Potatoe.s 

.r') 4-M 

Oa rv produce . . 

5-2 4'7 

Meat 

:P() i-s 

*Mr. McCurdy gives t he f. 

diowing detail.- fur 1919 (m 


lill'l* 


T-(i 


Km imated 
fittainaljle 


iU-O 


7-(i 

Ti’d 


i“t*oriiarv 18, 1920) 
Comhmptwn. „„d „jp,„d i„ C„il-d K,„,,d„,„. I!,l9. 


Commudity 


Kstim lied tiital 
torisiiiiiiitii in 


i ll->TW,TinN „F HOME-GROWV U'D 
IMP.MI1 tD i'RUDlCE INCLUDED 


J mix 'lied 


Wheat 

Barley 

Oats 

Beef and vea! 
ilutton and lamb 
Bacon and hams 
Butter 
Cheese 


i nns 

I .OrdLtXKI 
'.297.(KH! 

447.0110 

ISlMKH) 

14:>,ooo 


(14 

!>2 

lid 

19 

:i0 


Per cent. 


8 

:u 

43 

81 

42 

70 


for are uMven iiftrr dtslucf fur seed, and in tin- oases of wh 

ngs a ?o. Bacon : Tho (jiiantif ios j:ivon arc for bacon as smoked or dried. 



THK ORIGIN OF THE SUGARCAME* 


Tracing the passage of any cultivated plant from its mid 
conditions is always a fascinating amusement. Language, history, 
botany, all three lines have to be carefully followed out, and it i.s only 
by the convergence of the three that any certainty can be attained, 
especially when the cultivated form is no longer directly traceahle 
to any wild ancestor. In the case of the sugarcane, all tliree of 
these lines are available in south-eastern Asia, and the result arrived 
at is that the sugarcane is thought to have arisen from a wiki grass, 
widely spread over India and the parts of Asia east of it and extending 
over some of the islands of the Pacific. The presence of a very 
ancient language and literature in India has perhaps somewhat 
obscured the claims of oceanic islands which have none of these 
advantages. As to whether the Pacific Islands have a right to be 
considered as a home of the original plant from which the culf.vated 
sugarcanes have arisen, this must be left to the last named line 

of study, namely, that of botany. 

Saccharum sjmtaneum is the only wild species in th. genus 
which has close botanical relations with the sugarcane, whic is 
named botanically Saccharum officinarum. It is found m every 
part of India and shows itself remarkably sensitive m its vane les 
to the moisture of the locality. Thus in the Punjab it is a small 
wiry grass which causes considerable trouble in the fields ; this lorm 
extends as far as the Central Provinces, but further south i i* 
confined to wet places, ditches and river banks, and shows no me n ■ 
tion to become thicker and more cane-like in the tropical “ 
of the Madras Presidency. In Bengal, Assam, and Burmajw^ 


• BapiinUd from th« InternalionaJ Sugar Journal, Hay 1920. 

( .')64 ) 
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^tere the air is moister, a number of thicker forms are found with 
broader leaves, some of which, such as that met with in the ponds 
around Dacca, show a close approximation to the more primitive 
groups of indigenous Indian canes. The botanical evidence therefore 
suggests that the transition from the wild to the cultivated form mav 
be most reasonably sought less in the tropical parts of India than 
around the north of the Bay of Bengal, and this is the view usually 
held. Even in the Punjab, where the wild cane is a field weed, the 
cultivator points to it as the ancestor of the sugarcane, and there 
is some evidence that in former times the thicker Bengal form was 
occasionally crushed, on the banks of the Hooghly,for its half-sweet 
juice. 

But the fact must not be lost sight of that there are a number of 
distinct groups among Indian sugarcanes, and it is only m the 
primitive Saretha series that this line of derivation is clearly seen. 
Many of the members of this group show marked resemblances 
to the wild Sewdutrum spomneurn. The varieties differ a great 
deal among themselves and, starting with primitive forms in the 
Punjab, extend east and south ever increasing in size as they approach 
more congenial conditions of climate. The Suniiabile group, with a 
similar distribution, show some evidence of being derived from the 
same source, in that its most primitive forms in the Punjab are 
with some difficulty distinguislied from the smaller Saretha varieties. 
But the connexion between these two groups and the Mungo, Nargori, 
and Pansahi are obscure, and if they are to lie traced also to SaccJia- 
rum spontaneum one cSiXi only suggest tliat, at some former time, the 
whole species passed through a mutational period whereby a series 
of new forms were developed which have served as the starting 
pomts for these three groups. They are among themselves much 
more homogeneous, and as distinguished from the Saretha and 
Sunnabile give rather the impression of being merely cane varieties 
which have undergone slight modifications through being long grown 
mider special climatic conditions. They would thus appear to be of 
iater origin and are, as might be expected, much more restricted in 
their geographical range. The same line of development might 
be suggested lastly for the thick cane group, if we are to regard 
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them also as having arisen in India frona a wild ancestor. B it it 
occurs to the writer that, in considering their characters, wo may 
have to look to another place for the origin of the tropical orins. 
The common origin of the whole of the cultivated sugarcants was 
assumed at a time when no careful morphological studies had been 
made of them. During the past eight or nine years this part of our 
knowledge of the sugarcane has made great strides, and various 
systems of natural classification have been worked out, fouiwled on 
variations in the character of the different vegetative organs of tlie 
plant. A serious attempt has, at the same time, been made to form 
a continuous series, commencing with the wild Sacchanim sjmnla- 
tieum. passing through the indigenous Indian canes, and culminating 
in the thick tropical varieties which form the main sources of onr 
conuuercial sugar in the tropics. 

In many sugar-growing countries, where the conditions have 
proved adveree to these comparatively delicate thicker canes, 
members of the Indian groups have effected a footing. The most 
important, from our point of view, of these introductions has been 
that into South America, for it appears to have occurred so long ago 
that no one can sav exactly when it took place , and it hasonh 
been by the exact study of the Indian groups that the source of the 
immigrant has been definitely settled. This throws some light upon 
the theory, somewhat .loosely held, that the thicker tropical forms 
have been derived from the more primitive Indian fonns by long 
acclimatization in warmer, moi.ster regions. Influenced by this 
belief, a series of the North Indian forms were brought lown to 
Madras some eight or nine years ago, and grown continuously under 
the same conditions as the tropical canes usually planted there. 
It was desired to see if any change in the direction of thick cane 
characters would take place. The period is of course far too short for 
any reliable opinion to be formed, but it may be recorded that fhe« 
appears to be no trace of any change. The discovery that the ou 
American thin canes were of the Pansalii group, still retaiiiiiiB 
the peculiar morphological characters of that class, uas at o ^ 
recognized as of importance in the enquiry ; and it was this tha 
suggested to the writer that the gulf between the Indian caiies an 
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those of the tropics was insuperable within the limits of aericultn 1 
time. The idea of a separate origin of the thick cane group Z 
jeceutly been strengthened by an appreciation of the fact that t 
one time and another, the finest of the tropical canes have\een 
received from among the islands of the Pacific, where no careful 
agricultural selection was likely to occur. The supposed origin of 
the Bourbon cane from Malabar need not be taken very seriously 
for anyone acquainted with the character of the canes growing there 
will find it difficult to believe that such a form could have been other 
wise than a temporary introduction by the Portuguese, if ever it got 
there. Quite recently a magnificent scries of new canes, fully equal 
to any that have brought wealth inthepa.st to the Jane-growing 
countries of the tropics, have been discovered in the unexplored 
recesses of New Guinea, a place sufficiently remote to make it 
practically impossible that these could have been derived from 
India. We are driven then to conclude tliat the thick cane group, 
essentially different in so many respects from the indigenous Indiaii 
ones, has arisen from a sepaiate centre, iiaiiielv, the mountainous 
islands of the Malay Archipelago and Polynesia, It is interesting 
to note that Saccharum spontanewn is recorded as indigenous in 
many of these islands as well as in India, so that we have still the 
possibility of this species being the ancestor of the thick canes. 
But it seems to the writer probable that, in tlie al).sence of connect- 
ing links, it is more reasonable to assume that tlie thick canes as a 
group arose rather from an allied species now lost in the wild state. 
This separate origin would do away w itli the anomaly that, while 
in the Indian series the capacity of producing fertile flowers and 
seedlings steadily diminishes witli distance from the wild form, it 
returns in full force with the thick canes, which in any connected 
series from a common origin would presumably be the most highly 
developed of the cultivated varieties and groups. [('. A, B.] 



I^otes 


THE GINNING PERCENTAGE OF COTTON IN ITS RELATIO 1 
TO THE SEASON. 

During the past four years the Padu Experimental Station 
(Sagaing District, Burma) has experienced one exceptionally un- 
favourable season for upland cultivation, and in that season the 
ginning percentages as well as the yields of all the cottons under 
cultivation uniformly dropped. The writer has nowhere seen it 
recorded that the character of the season has such a marked influence 
upon the proportion of lint to seed and he is seeking to know whether 
this has been the experience of others. 

In the accompanying table it will be seen that, whilst the relative 
ginning percentage of the different strains remains nearly the same, 
they have each dropped roughly about 3 per cent, during the year 
1918-19. In the following normal season those of which tlie cultiva- 
tion has been continued have returned to their normal ginning 
percentages of the previous years. 


( 568 ) 
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The Padu Experimental Station is situated in a dry tract growing 
principally wheat, gram, cotton and sesamum 'the two last ')oing 
cultivated almost entirely on the coarse, red, sandy soils oi the 
uplands only. The rainfall is a capricious one, and if it be the case 
that the season has so marked an effect the ginning percentage of 
cotton from this region will be very difficult to maintain from year 
to year. [B. Thompstone.] 

* 

^ * 

agricultural education in madras. 

The question of attracting a better class of students to the 
Agricultural College at Coimbatore has for some time past been under 
consideration of the Government of Madras. The present courses at 
the college were introduced in 1914 when the old three years’ course 
was replaced by one extending to three years and a half. The first 
two years of the course formed in itself a separate (certificate) course 
mainly devoted to agriculture, while the. remaining one and a half 
years’ course,- devoted to sciences allied to agriculture, formed a 
continuation of the first and qualified for a diploma. 'I’he working of 
this course and the standard attained by students admitted under it 
have, however, been tlie subject of some discussion, and the Local 
Government have now decided that the certificate and the diploma 
courses should be separated from the beginning ; and that, while the 
qualification for admission to the certificate course should ordinarily 
be a Secondary School-Leaving Certificate, that of the diploma course 
should be the’ Intermediate Examination of the University with 
Phvsics, Chemistry or a Biological Science. The Local Governnieut 
have further authorized the Director of Agriculture to award 
„„„allv »l,ola»h,p »t the v.luc of Ife. 2.5 e.ch F' 

Students not exceeding twenty m number. It has also been et ^ 
that tuition and lodging will, as heretofore, continue to be provided 

free of charge. [Editor.] ^ 

* * 

SEED electrification. 

Messes. Sutton and Sons, Beading, have publuhe 
interesting contribution to the literature on seed elect 
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bulletin (No. 11) presents the results of a nm 1 

aixl field tests carried out in 1919 with V'"'' l''^’'"''>'afion 

cal.itage, and mangold. The best-known nr,!'' ' f ■‘^"'<^'>6, 

tioii, viz., the Wolfryn process, consists in in electjifi,,,. 

solution either of common salt and water"^'^''^^^"'” 

and water, through which an electric curre!ir °! 

this treatment the seeds are dried at a te ' ^ 

they are then ready for sowing, ObvioudvT-**’'^' 

involved, seed immersion and seed electrihMtir 

experiments were designed primarily to test til""’, 

process, and secondarily, if there are advantaJsl"' f -1 

they are diie to the immersion, to the eler-tvlfi “/■’ 

»■» .»*■ .i.i. 

fied by the Wolfryn process, with seeds soaked 

of sulphate of ammonia, and with seeds soakprl I '‘"'™ 

and water, the .strength of the .solution Sn! t,: 1 '^1; 

in the Wolfryn process. After immersion the se 1 " 

100“F. and then sown. Regarding tlie tests as a'l ! "? 

reveal any advantage from .sced"eleetnfieat!on' ^ 

exception occurring in the ca.se of mangolds, wher! the"! 

of the electrified seed wns 94 pei* (vm <■ ■ i 

1.1 Ihe uiite«ted .w.d ,m,l sr.|,,..o,„ “y <"(■ 



i-» Vicki „,,, 

«.ll .s l« ke ..egligll*. p- 




low-grade sugarcane molasses (BLACKSTRAP). 

much !1T ^"^w’l^-fceding material that has aroused so 

(fiouisianar stockowners and feeders in this country 

'“sWe residue of ' low-grade uncrystal- 

one tim» ■ T or sugnr-rcfiniiig, process, which 

. m Louisiana at least, was discarded as of no economic 
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value and, consequently, wasted, so far as its feeding importance 
was concerned. 

The use of molasses as an appetizer and tonic for stock has been 
in vogue with owners and feeders for quite a length of time, however ; 
but as a food nutrient of the carbohydrate class, its extensive and 
intelligent adoption dates back only to more recent years, ami it is 
being utilized now, not only as a regular ingredient of mixed rations 
on plantations and farms, but by the commercial world in the 
various so-called “sweet feeds” that are to be found upon the 


It should be understood, however, that while blackstrap is a 
most valuable food of its class it is not a perfectly-balanced food in 
itself, as it supplies, in the main, only one of the nutritive elements 
(carbohydrates) of a mixed and balanced ration. 

It is valuable for at least four very good reasons, viz., (1) its 
palatability ; (2) under normal conditions, its cheapness as a source 
of the carbohydrate element-sugar ; (3) its high carbohydrate con- 
tent approximating 53 per cent. ; and (4) the almost complete 
ditrestibility of its contained carbohydrates. 

° It is the writer’s opinion that the marked success which has 
attended its adoption during the past number of years is almost 
wholly due to its palatability ; its condimental effect in promoting 
more perfect digestion of other feeds fed with it ; and the readiness 
with which it can be absorbed into the blood system of the animal 

for purposes of nutrition. ^ 

The earlier analysis of blackstrap showed a somewhat ..ighei 
percentage of carbohydrates-sugar ; but owing to the im reased 
efficiency in the process of producing sugar to-day, the percentage o 
its carbohydrates has been reduced to some extent. 

The following may be taken as an average of its composition a 

the present time : 


Dry matter 
% 
77'75 


Water 

% % 
22*25 


Carbohydrates 

% 

53-58 


Some years ago the writer addressed a questionnaire to some 

forty-seven large sugar-plaiitation-owners m Louisiana to i) 
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intormation recr^rrlin. i 

mishfc have had after utilizing their blackstrap in ,b T r ' ' 
their work mules, the number of wliid, an,, • “‘edin^, „l 

In the replies received, practically evervone^r^ tf " 
derable saving in the amount of his feed" bills randn. ' 
fifty per cent, or more fand all seemed to^refer to t 

diminution m the number of cases of dietetic tro„Ki» ? 

..c, ; ..d tl.t th. fcreloJ, :,::l 

for work, was very much improved. ' lio eimnels 

One couU scoely ,fol 

product, in the case of horses and mules at least ‘ 

The Ming of moMes is „.l 
».H l„w.v„ ; , borng „ssd wirl, or,„al 
111 the dairy ; in the hog-pen, etc. ^ 

Frorn’inquiries received, it would seem tlmi n , 
hitherto accustomed to the use of molasses do noranL''r' 
understand how it should be used to the best advantage 

Here it may be stated that its economic use wouIdVepend upon 
the availability and cost of other carbohydrate concentrates 

For example if corn should be expensive, and mola,s:o.s consi- 
derably cheaper, it would reduce the cost of the ration if part of i] e 

com shouM be replaced by its equivalent weight of molasses as the 

sugar m the latter, while not quite equal to m amount, approxn 
mates the starch m the corn, both of whicli have tlie same chemical 
composition. However, we do not deem it altogether advis- 
abk to make a complete substitution ; but a partial substitution 

will kequently economize in the use of corn under hieh-pricod 
conditions. ^ ^ 


Again, it IS better to feed molasses where the other inerredients 
ot he ration are in a crushed or mealy condition so as to insure 
J ^ r mastication, or chewing of the whole. When fed with whole 
ns a one, such as oats or corn, there is a tendency or liability on 
e part of the animals, especially horses or nudes, to “ bolt ” tlieij' 
on without the necessary chewing of tiie grains. 

Per different classes of animals, we submit the following 
example. 
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For horses or mules weighing 1,000 lb. doing hard worls and 
per day : 

Lb. 

2 Cottonseed meal, 

6 Cracked corn or chops, 

6 or 7 Blackstrap, 

12 Peavine, alfalfa, lespedeza, or any of the good lemimi- 
nous hays. 

[W- H. Dat.rymple in the LouiRiana Planter and Sufjor 
Manufacturer. Vol. LXIV, No. 20.] 

* 

^ * 


A NOTE ON SOME PRELIMINARY EXPERIMENTS FOR 
STUDYING CROP IRRIGATION. 


The usual bed method of irrigating garden crops in the Bombay 
Bresideney, even when small ridges are made and the water is 
impounded, is open to many criticisms, chief of which is that it 
causes the formation of a crust, when the water sinks into the soil, 
from which evaporation goes on at a rapid rate. Moreover, wink 
the water is standing over the soil, the circulation of the air in the 


soil is checked if not altogether stopped. 

When water remains impounded for some time, as i.s often the 
case in sugarcane cultivation, thus stopping the circulation of air, 
the o.vygen for the growth of the roots and tlie soil organisms uminie 
deficient and their activities stop or proceed at a very low rate. 
If anaerobic conditions continue tliose organisms which arc injiinous 
may become established. Denitrification of the mamiria sii - 
stance may occur or pathological changes in the plants, w J 
such organisms as sugarcane red rot (Colklotrichum falcalum) 

ginger soft rot r/mci7c). iiiay result. 

Continued wetting of the soil in bed irrigation has a puhl g 
Qffect. as the fine particles of the soil are washed downwa . 
become packed into the interstices so that capillar} iiunuia 
even percolation become reduced, often to sue an ex^ ^ 
make the soil unsuitable as the home of plant roots an<l ot 
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l,f.aeficial nitrifying bacteria which effect the transformation of 
niiiiurial matter into plant food. 

When small beds are made, the useful operations of after -til la ere 
so necessary to keep the soil in a healthy condition are liinderod 
{iS ‘ill that can be done must be accomplished by niefticient and 

ex[)ensive hand-work. 

The curtailment of iiitertillage necessitated by the small bed 
system allows the soil puddling and evaporation to go on 

unhindered. 

The ideal soil condition requires that the finer particles musi lie 
united into granules to form a crumb-like structure over the parti- 
cles of which a film of capillary moisture will freely move in all 
directions and through the interstices betw^een the granules the 
soil air will circulate freely as it is acted upon by the wind at the 
surface and the clianges of temperature. Under such conditions 
the roots and the beneficial soil organisms make their maximum 
growth, while morbid and denitrifying organisms are destroyed or 
held in check. 

How can irrigation be applied so as to enable us to maintain 
the soil in this condition as near as possible and at the same time 
avoid as much loss by percolation below the reach of plants and 
through surface evaporation is the problem. 

This condition of tlie soil can only be olitained hy suitable 
and thorough cultivation together with the application of alumdant 
supplies of organic matter, and is maintained by timely after- 
tillage operations and the application of irrigation water by such 
methods as will have the least possilile tendency to destroy the 
condition of the soils described above. 

The actual method of achieving this desirable result has been 
the subject of considerable experiment at Hanjri and Poona 
College stations. 

It is plain that it is easier to protect as far as possible the area 
from becoming injured through standing water than to re.store its 
physical condition, or in o flier words we sliould aim at wetting the 
least possible amount of the soil surface. This means that wide 
strips of soil on which water has not been impounded should 
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alternate with the narrowest possible furrows which receive waiter 
and a high degree of tilth be maintained on the dry surface soil wliict 
would act as a mulch to prevent evaporation. The granul, ted 
soil below this mulch having a highly developed capacity for 
capillary movement will speedily draw the moisture from the wet 
fur^o^vs. 

The plant roots should develop in this sub-surface layor of 
capillary-fed soil below the dry mulch. 

A certain amount of time is required for water to spread by 
capillary movement from the furrow tliroughout the strips, which 
may be called growth strips of the field, and water should be kept 
in the furrows sufficiently long to enable it to thoroughly permeate 
the growth strip. The time for this process will vary according to 
the nature of the soil and the width of the strip. The water in 
the furrow may be maintained for the necessary length of time 
by two ways. First by iin pounding a large furrow full This 
necessitates level furrow^s and is accompanied with consid(M-able 
loss by downward percolation if the soil is at all pervious ; more- 
over it wets a wider strip than necessary, thus producing the inju- 
rious action of stagnant water over the part wetted, which must be 
overcome by later operations, else there will be a loss in the total 
production of the field as well as a loss of water. The otlier method 
which seems to me to be the only rational system for irrigation 
practical in this part of India is to allow a very small stream to 
trickle down eacli furrow. 

Experiments have been made at Manjri with the rates of 
current required to wet a five feet growth strip, and it has been 
found that a rate of one hundred feet per thirty or forty minutes 
when the land does not slope over one inch in three hundred feet 
gives the best results. The rate at which the water should be 
allowed to move down the furrow depends upon the following 
conditions : — 

1. * The capillarity of the soil which depends upon the natural 

texture, its composition and the state of granulation 
brought about by the tillage and manure. 

2, The width of the growth strip. 
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3 . The length between cross distributing furrows. 

4 , The slope of the furrow. 

5 . The depth of soil which is in a condition to liold capillary 

water and which the plant roots can reach. 

6, The amount of water that is necessary to keep the grow’- 

ing strip in the optimum moisture eontent {wafsa). 

The width which should be assigned to the growing zone depends 
ipon the conditions named above in one. five and six. 

Having determined the rate at winch the water should flow 
ntlier by actual experiment or experieiicc: it is luaintained hy regu- 
latirn^ the size of the streajn with the liead available. 

for regulation I have found tile danis for each furrow to he 
the simplest and cheapest. These can l)e made with different 
sizes of openings and the stream can ])c varied by sloping the dams, 
thus increasing the head at their discharge. Work is goiiig on to 
determine the rate of flow for different types of soil and crops. 

'The lower ten feet will usnally get siifflciejd water if the^ioles 
ill the tiles are plugged with mud when the water reaches within 
ten feet of the end. In order tliat the work may be completed as 
expeditiously as l)y the bed system a large numlier of furrows 
must be receiving water at the same time. 

I feel that if tiiis system of watering could be generally mtro- 
duecd the water duty of our canals and wells could be jucreased 
to an almost incredible extent and waterlogging or salt land trouble 
becomo unknown. [J. B. KNiiniT in tlie Poonu Aijne. CoJktjc 
Muginine^ Vol. XI, No. 4.] 



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONEERENCES, ETC, 


We deeply regret to record the death of Mr. F. M. Howlett, 
B.A., F.E.S., Imperial Pathological Entomologist, which sad 
event took place at Mussoorie in the morning of Friday, the 
20th August, 1920, after a serious operation. We offer om 
heartfeltmondolences to his mother in her bereavement. 


The Hox’ble Rao Bahadur B. Narasimheswaea Sarma Gabi; 
has been appointed an Ordinary Member of the Council of the 
Governor-General of India, in charge of the Department of Revenue 
and Agriculture. 

* ^ 

Wr. J. Hullah, is confirmed in the appointment of 

Secretary to the Government of India, Department of Revenue 
and Agriculture, with effect from the 27th June, 1920. 

* 

* * 

Me S Milligan-, M.A., B.Sc., Director of Agriculture, Rengal 

has- been appointed Agricultural Adviser to the Government ot 

India, and Director, Agricultural Research Institute, Pusa, 

efiect from the 18th June, 1920.. 

♦ 

★ * 

The names of the following oilicers have been ahledto th® 
brought to the notice of the Secretary of State for War lor va ua e 
' services rendered in India in’^counection with the ^vcU . 

COLOXEL G. II. EVAX.S, C.I.E., C.B.E., A.D.C., 

(Superintendent, Civil Veterinary Department, Runs 
( 678 ) 
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Lieutenant (Temporary Major) 'K, Hewi.ett, OBE 
Indian Defence Force, Vetcrinaiy Corps (Principai’ 
Bombay Veterinary College). 

* 

if! * 

We congratulate Dr. C. A. Barber, CJ.E., late Sngareane 
Expert to the Government of ^ladras, on liis appointment liy tlie 
Board of Agricultural Studies, Cambridge University, as n. Lecturer 

ill Tropical Agriculture for a period of five years. 

* 

Dr. E. J. Butler., M.B., F.L.R.. Imperial Mycologi.st ami Joint 
Director of the Agricultural Ecscarcli Institute, Piisa, lia.s been 
granted privilege leave for two months, with effect from the 22n(l 
July, 1920. 

* ^ 

Mr. G. S. PlENnERSOX, X.D.A., X.D.D.. Imperial Agriculturist, 

is appointed to officiate ns Joint Director tif tlip A ari cultural Besearcli 
Ustitute, Pusa, vice Dr. E. J. Butler on leave. 

5 !: 

ifj ^ 

Mr. W. McRae, M.A,, B ,Sc., F.L.S.. (iovermnent Alvcologist, 
Madras, has been appointed to officiate iis Imperial Alycologist, 
Pusa, vice. Dr. E. J. Butler on leave. 

* ^ 

Mr. G. Evans, C.T.E.. ALA.. Deputy Director of Agriculture, 
'entral j.ffiovinces, whose services have been placed at tlie disposal 
)f the Government of Bengal, has been appointed Director of 
Igriculture, Bengal, vice Mr. S. Alilligan. 

* * 

Dr. E. Ah XoRRis, Goveniinent Agricultural Uiernist, Aladras, 
b as been appointed to act as Principal, Agricultural (ollege, loitn* 
batore, during the absence of Mr. A\. McBae on citlier duty 

* 

Me. G. E. IIii.son, B.Sc.. Deputy Director of Agriculture, 
II and 111 Circles, Madras, has been appointed Government 
.Economic Botanist, JIadras, for work on eottmi. with head- 
iqtiarters at Coimbatore, with effect from the date of Ins return 
[from leave. 
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Mr. F. Ware, M.E.C.V.S., Superintendent, Civil Vetcnnr^jj, 
Department, Madras, lias been granted eornbined leave for oig^^ 
months . 

* 

* * 

Mr. S. Sundararaman, M.A., has been appointed to Mi 
Government ^lycologist, Madras, vice Mr. W. McRae on other 
duty. 

* 

s{c ^ 

Mr. E. Ballard, B.A., F.E.S., Government Entomologist. 
Madras, has been granted privilege leave for one month, Mr. T.V 
Ramakrishna Ayyar, B.A., F.E.vS., F.Z.S., officiating. 

* * 

^[r. F. T. T. New land, Government Agricultural Engineer. 
Madras, has been granted privilege leave for two month, 
Mr. V. Eangachar Avargal officiating. 

JC 

Jfs * 

The Hon'ble Mr. H. M. Leake, M.A., F.L.S., Ofticiaiiiiff 
Director of Agriculture. Ihntcd Erovinces, has been continued in 
that appointment with effect from the 20th May, 11)20. 

* 

* * 

Mr. G. Clarke. F.T.r\, OlTg. Principal, Agricultural College. 
Cawnpore. has l)een ef)nfi]‘ined in that a])poiiitment. 

* * 

Mr. W. Youngman, B.Sc., Olfg. I'lconomic Botanist to Moveni- 
ment, United Provinces, has been confirmed in that appoint nient, 

Baru Ram Pra.sad, Assistant to the Economic Botnaist. lias 
been appointed to officiate as Assistant Economic Botanist to 
Government, United Provinces. 

]\Iajor E. W. Ouvkr, M.R.C.V.S., E.Z.S., Superiiilemlent, 
Civil Veterinary Department, United Provinces, lias been granted 
combined leave for seven months and seven days, 
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Civi.i Veterinary Department, United iv’v ' '’^’'Pf'iintendeni, 

of Jiajor Oliver’s office, m addition to his nT'C''’' 

latter officer’s absence. ' ‘ 'bnijiii ti;,. 


Mr. D. Milne, B.Sc., Economic Botanist to C v 
J'lnijab, has been granted conibined leave lor ei«l,t , " 
JaiChand, M.Sc., officiates. " 'nomhs. 


Mr. T. a. Miller Broivnue, C.E,. M.I.W E M 1 tl 1 c n 
Agricultural Engineer, ]>unjah^ ],as been „ranied cmnl' "i " 
f„ .1.1., Jl,. P. A. J 

Iicer, P. W. D., officiate.s. h^ecuiive Engi- 


Mr. F. J. War™, M.Sc., Agricultural ( henust Burnn . i 

.,.,cl.a,ge .1 ,k. <l„u., 

l„d.. B..™, I, 

The Secretary of State lor India lum granted to Mr T l> ■ 
Second Superintendent, C.vil Vetermarv Department 

Bitniia, ail e.xtension of furlough lor 15 days. ' 

* 

* * 

I'ettini from the combined leave granted to him Mr J H 

ffitene, M.A Deputy Director of Agriculture, is posted to'the 
Aorthern L'lrde, Central Provinces. 


* 

* * 


Ar. C. p. JIaya Da,s, M.A., B.Sc,. (bliciating Deputv Director 
ot Agriculture, AVestern Circle, Central Provinces, is guuited eoin- 
wiied leave for three months. 




Tai iSahib Bhaiyai.al Dciie, Olllciatiitg Deputy Director of 
‘grifulture, Northern Circle, Central Provinces, lias been posted 
« the Western Circle, rice Mr. Maya Das on leave. 
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Mr. S. T. D. Wallace, B.Sc., Assistant Director of Agriculture, 
Nagpur, lias been appointed to officiate as Principal, Agricultural 
College, Nagpur, vice Mr. Naiid Kisliore reverted as Extra Asdstant 
Director of Agriculture, Jubbulpore. 



The Cultivation of Ragi in Mysore. -By Leslie C f'o,r.r,v Tr ^ 

Ph.D. [Department of Agriculture, Mysore Stuk ' Bui 'i 

Xo. 11. Pp. 67+20 plates-1 map.] ' " 

Thm bulfetin ,Kor,b tic v„v ccplcc „ 

experiments conducted by the ilysore +ate Deparhuent of -f 
(ulture with a view to the ultimate improvement of the rm/enm 
{Elemine coracana). This millet covers over one-tlurd tj tlie tot ll 
cultivated area of the State and is said to be the sttiple food of lom- 
fifths of Its people. The crop is grown chiefly on tlie late, ite soils of 
tlie State, wluch, as a rule, are poor in the more important 
plant food constituents. These soils in addition ])ossess a low water- 
liolding capacity and dry out rapidly. It, therefore, follows that in 
acklitiou to varietal tests, exiierimeuts with maami-s aial tillage are 
of fust-rate importance. 

Prom a perusal of the bulletin it ivill be seen that considerable' 
success has been obtained along tliese three main lines of investiga- 
tion. For instance, one of the selected strains, llehlia! 22, possesskg 
drought-resistant qualities and freedom from ' .slicdding ’ gives 
a superior yield of grain and straiv estimated at ovei- 7 per cent, 
above the best purified local variety. It is considered tliat it will 
tot^provc a difficult matter to extend the area under this variety 
to 50,000 acres, representing a money outturn of Jls, 2.3 lakhs per 
snnum, within the next 5 years. Mamirial experiments have deinou; 

0 the great value of leguminous green luaimres, and it is esti- 
^ e that the value of a suitable green maimre is equivalent to the 
pp ication of from 6 to 10 cartloads of cattle luanure. In the tests, 

( 583 ) 
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cowpeas and sann-henip have proved the most suitable green nia-uire 
plants, and, as the cost of sowing and ploughing in green m.uiure 
does not exceed Es. 5 per acre, these results may be considered ot 
first-rate economic importance to raqi cultivation in the Mysore 
State. 

Good results liave also been detained by earlier and 'oetier 
cultivation wliich enables the soil to absorb early rains and whict 
increases its moisture capacity. Illustrations are given oi the 
most suitable cultivation implements including barsliare plough, 
\Yhich, on account of its easy adjustment to wear, has proved the 
most satisfactory type. Idie disc harrow has proved useliil for 
preliminary cultivation in cases where there is insufficient moisture 
for the plough, it is stated that after several runs with this imple- 
ment it is possible to produce snfiicdeiit mulch in even the hardest 
soils to save the moisture fi’om the first showers which is too often 
lost in hard baked land. The cost of the implement, however, is 
rather a serious factor against its general introduction. 

The last chapter of the book js devoted to diseases and pests oI 
rayi and in the appendix a great deal of useful information regarding 
the crop is given. 

Dr. Coleman and his staff are to be congratulated on the 
thorough manner in which the improvement of this important irop 
has been studied and the large measure of success which has attendee] 
their efforts.— [f^DiTOR.] 

* 

* * 

Ammonification of Manure in Soil. By J. AV. Bright and H. J. 

[N^w York Agr. Expt. 8ta. Technical Bulletin No. 67, April, 1919.] 

This bulletin is divided into two parts. 

Part 1 by J. W. Bright deals with the soil organisms whidi 
take part in the ammonification of manure. The autlioi iindb 
that non-spore-formers like Ps. JlyoreHtns and Ps. caudatus areti^ 
most important ammonifiers of manure in the soil, while spoie 
•formers like B. cereus do not take part in the process. Ihc authors 
results are based chiefly on the evidence furnished by plaiingi>l^^ 
and after addition of organic manure. The statement that tieie 



^^SVlEWs 


is !,o evidence that B. cerem takes part i„ j] ■, 

accepted, however, with caution, becau* to be 

shown that althoiigli colonies of B. cef '<;is (h 

presence of Ps. fl-uorescen-?, still B. cereiiH ' '' ' ''* 

converting large amounts of organic niirol,!! '"nnioniher 

l)v itself when inoculated in soil wliicj, "jas i* •'''ting 

addition of organic manure. '* ^t'’nli7ed alter 

Besides, although large number of non-u,,,-.t 
jinmscens have been observed t<a be actis c aft ' • ' 
manures, their true funelioii mav not 1 ,p '-c 

bably the destruction of carbol.vdrate iiiatcriai'Cnl tr”'' 
of CO. as indicated by a close snnilarHv of cm've-: tor'l ,'’''''’1 
miinbers and COo in manv other casep teiial 

In the second part, which is bv It i c 
description of the two organisms /'.. 

an aid to tlieir identification Im otl.ers \ l,,] 'r"'"'"!"" "" 
appended.- [N. V. .J.] ' '"'-''•^Sfaphy is 



NEW BOOKS 

ON AGRICULTURE AND ALLIED SUBJECTS 


1. The House-fly : Its Life-History and Practical Measures for 

its Suppression, b)' Major E. E. Austen. Pp. 52. [Loiidon : 
British Museum (Natural History).] Price, Is. 6d. net. 

2. The Mason- Wasps, by J. Henri' Fabre. Translated by Ale.xan- 

der Teixeira de Mattos. Pp. vi-|-318. (London ; iludder 
and Stoughton, n.d.) Price, 7s. 6d. net. 

3. General Science: First Course, by L. Elhuff. Pp. vii - m 

(London : G. G. Harrap and Co., Ltd.) Price, os. nel. 

4 The Soil: An Introduction to the Scientific Study of the 
Growth of Crops, by Sir A. D. Hall. Third Edition, revi.-od 
and enlarged. Pp. xv+352. (London: John Murray.) 
Price, 7s. <kl. net. 

5. The Geography of Plants, by Dr. M. E. Hardy. Pp. xii--327. 

(Oxford : At tlie' Clarendon Press.) Price, 7s. (id. net. 

6 The Small Farm and its Management, by Prof. J. hong. 
Second Edition. Pp. 328. (London: J. Murray.) Price, 
7s. Qd. net. 

7. Imperial Institute : Indian Trade Inquiry : Reports on Oil 

Seeds. Pp. ix+144. (London : J. Murray.) Price, fe. 
tict» 

8. Practical Hardy FruiCCulture, by Richard Stawanh Pp. 21C. 

(London : The Swarthmore Press, Ltd.) Price, fe. net. 

9 A Text-book of Organic Clicini.stry, by E. dc B. Barnett. 

xii-l-380. (London : J. and A. Churchill.) Price, bw’. net 
10. Animal Food Stuffs : Their Production and ^ 

Special Reference to tlie British Empire. - "L 
Economic Geography and Agricultural Econoimct-, 
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iiOOKS 

Dr. E. W. Shanahan. Pp, viii+s'ii n i 
Eoutledge & Sons, Lkl. ; New York ■ E v"nT ' 

■ Price, 10s. Gd. net. ' ' Co.) 

FkTCulhro ,„dp,ep,„,i„^l,jp„,j P,, 

ItJ w.) pI^ 


The following publications have been issued by the 
Department of Agriculture in India since our la,st Issue ;- 


Imperial 


u^epnoiella b,p„wM„, , 

Ncphotettix apicvUs, Mot, sell.). l,v (', s Yi^n B l' ir' 
mological Series, Vol. V, No. ft-iee.' J> i‘g 


2. Lantana Insects in India 


Beinrr 

o 


Memoirs, 

The Pice- Leaf-hoppers (Xepholella 

, fMJtO- 

“8 or :ts‘. 

• p ,1 pm '• r , r "" Bepurt oi an Inijujrv 
into the Efficiency oi Indigenous Insect Pe.sls as a Che,! on 
the Spread ollrnttaiw in Indiio bv Puo SaliibV Pam 
Chandra llao, M.A., F.E.S. (Eutouiologicid .Series Vol' V 
No. 6.) Price, l?s. 2-4-0 or 4.s. Gd. 

3. Studies on the Root Nodule Org.uiisni of tlie Leguminous 
Plante, by N V. Joshi, M.Sc., B.A., L.Ag, (Bactcrioiogical 
Series, Vol, I, No. 9.) Price, B. 1-4 or 2,s. Od. 


Bullcdn. 

The Orange : A Trial of Stocks at Peshawar, bv W. Robert, son 
Brown. (Bulletin No. 93.) Price, As. (i. 




PUBLICATIONS OF THE IMPERIAL DEPARTMENT OF 
AGRICULTURE OF INDIA 


TO EE HAD FROM 

I'HEOrriCB or THE Aokiuodtohal Adviser to the Govkrnmkn’t of India, Pusa, Bihar, 
and from the following Agentit 

( 7 ) THACKKU i CO , LTU„ Bombay. 

(H) SUNDIiK PAX UUU ANG. Bombay. 

(9) Kai Sahib M. GULAB SINGH cfe 
SONS, Lahore. 

(101 MaNAGKB, EDUCATIONAL BOOK 
DEPOT, Naopur, 


A complete list of the putaUcatloaa of the Imperial Department of 
Agriculture in India can be obtained on application from the 
Agricultural Adviser to the Government of India, Puaa, Bihar, or 
from any of the above-mentioned Agents. 


(l) THACKER. SPINK A CO.. Cadcotta. 
,o. yf jjeWMAN a CO., Calcutta. 

(3) lUI M. C. SARKAR BAHADUR * 

SONS, Calcutta. 

(4) HIGCINBOTHAMS, LTD., Madras. 
(51 THOMPSON &CO., Madras. 

(6) D. B, TAIUPOUBVALA, SONS .t 
GO., Bombay. 


These publications are 

1 Thfl Aariculturat Journal of India, A Journal dealiiiR with subjects connected with 
l^vicoltufaleconGmics. field au<i par.ien crop.s economic plants and fruits soils, mniiros, 
whoda of cultivation, iiTicatioii, climatic conditions, jnsect pests, fungus diseases, 
roDOrative credit, agrieulUiral cattle, farm implements, and other allien Itural matters 
in iS Illnstratioiis, including coloured plates, form a prominent feature of the JonrnaV 
Itis e Hted by the Agricultural Adviser to the Government of India, and issued once 
ILlU two ™oi>tk3 or timo. a yeav. Annual iuiyrip'm,, Bs b or 9,. 

«. SSc RlpSt'orth^Asricntoral lle.earch Institute, Pusa (incluAin; the Report of 

the Imperial Cotton Specialist), ^ ^ . , , _ 

% Annual Report on the Progress of Agriculture in Imiia. 

L Proceedings of the Board of Agriculture m Indm. 

5. Proceedings of Sectional Meetings of the Board of Agnciiltme. 

S, Memoirs of the Imperial Department of AgncuUtire in Imiui . 


(a) Botanical Series. 

(b) Chemical Series. 

(c) Entomological Series. 

(d) Bacteriological Series. 

(e) Veterinary Series. 

L Bulletins issued by the Agricultural Research Institute. Pus.a. 
8. Books. 


last tYVo vpiiv- 


The following AD! t lie puliliuatii ms I 

Scientitic Reports of the Agricultural Reseai cli 

Report of the Imperial Cotton Specialist), for the year L 17- ^ 


OT me DOara or ••• • 

following days (with Aprendit-es), Pr'f®. Ah, UJ \v<v-hors in India, heUl at Pusa on the 

Proeeeding.s of the Second Meeting of Mjcolopcal Woihcts m inuui, 

^ 2t)th February, 1919, and following days. Prico. held at Vm 

Ptweedinwot the First MeetinR of Agricnlttniil Cherotsts 

on 21th February, 1919, and the following days. Price, R. 1 or if. w. 



AGRICULTURAL PUBLICATIONS— (ConcW.) 

^ j- e fiia Wiraf Mflfttln? of V^ateritiary Officers in India, held at Lahore on the 

Price, A. 8or9d. 

Proceedings of the Third Entomological Meeting, held at Pusa in February 1919. Uathe 
firest.) 

memoirs of the department of agriculture in INDIA 


Vol. IX, No. 

Vol. IX, No. 
Vol. X. No. 
Vol. X.No, 
Vol. X. No. 

Vol. X. No, 
Vol. X, No. 
Vol, X, No. 
Vol, XT, No. 


Vol. xt. No. n 


botanical series 

tv studies in Indian Sugarcanes. No. 3. The ClassifieaWon of Indian Tanes 
^ with special reference to the Saretha and Sunnabile Groups, hy 0. A. 
Rr D. Prico, R. 2-4 Or Hi. 

Phyiophthora ^feadii n. sp^ on^Sma bra»Uim$if, by W. McRae, 

angustut) and its Control, by E. J. Eutlur., 

StShi^india^nsiiKarcnnes!^ Tillering or Underground Braroh- 

hi r A BarrRB. C.le., sc.n., f.l.s. ?ru;e. R. 4-4 or Is. 
sS'e^in Imiian Sugarcanes. No. 5. On testing the suitability of sngar 
^^^anrvarieties for different localities, hy a syst^ro of measmements. 
Slfodicity in the growth oHhe sugarcane, by C. A. Bakber, c.i.k.,. 

IV. . Papaya, by L, S. Sueh.ama- 

t.y A. Howard, OARBiEtM 

T C Howard, and Arpdb RaHVAn Khan Price K V4 or il./. 
“Kump^^ Cotton and its Improvement, by G. L. Kottcr, P>. Ag 

of the Indigo Industry in Bihan Part I. Tbi Wilt 
of Indigo. Part U The factors underlying the seed prodce 
nisease or , Tndieo. by Albert Howarp. c le., m..a., miri 

tion and the assistance of rnowmii ny 

StC VsiN H "rM^LV. Ab" K U,HMA,V KHA. (/» „r;« l 

S®d n' DisBa.e» of the .Inte PlanK 1 ) D.ftiot to ftrcAon, S)-.!., b, 
W T V SHAW. D.SC., .A.KC.S., P.L.S. (fn the presi,) 


V. 

VI. 


I. 


Vol. V, 
Vol, V, 


No. n. 
No. in. 


Vol. V, No. IV. 


Vol. V. 
Vol. V, 
Vol. V, 


No. V. 
No. vr. 

Noff. vn 


Vol, V, No. IX. 


CHEMICAL SERIES 

-Heart Damage" in Baled Jute.byR. S. FiNLOW. B.fec.. F.i.c , F.C.E. Prire. 
FxMrimTnts'^nShe Improvement of the Date Palm Sugar IndoRtvyin 

Ab;;.pt.on ” Um. by Soil,, by V. J. WabTH. «.sc.. b.sc.. a.vt NU.bC 
* via *Tbe'fi™ra’' of " Swamp Hice aoil., V-A 

'w™w"mp S' “ 

Boils, by W. H. HaRRWOX, d.sc. and Sobe>dka lal ua , 

{In the pre$i.) 


ENTOMOLOGICAL SERIES 


Vol. V So. V. ■Tt'VRr 
VU V So. VI. 

&“'n'?^rrs Jirsrv-KA«AiHi»PKA .1,0, s- 

Prin^, K 3 4 or 4#. frf. i^jv-uRKiCS 

™.AI. ■ 



BNTOMOLOQICAL SBRlES^Concld.) 


Vo^. 

Yol. 

Yol* 

Vow 


Vol- 

Vol. 

Vol. 

Vol. 


VI ?Jo» I. pterophorid®, 

Vi’ No. 'll* Carposinidje, Phaloniadae, Tortrici t<?ne aiifl Eucosmicb 
VI No. HI. (Jelochiadae. 

Yll Ho. IV, C^oSit: Xylorycli.l*. SteoomWo! 

VI, Ho. V. Heliodiniilaj, rxlypHiptory-ridie, llhatobasiatc m\ Hypono- 

Vt Ho. VI. Gracillariadse. 

Vl' Ho. VII, Kpermo'iiadffi. Plutellidai and Lyonetiailic. 

Vj’ VIII. Tineida anti NepticuUda, 

VT, Ho. IX. Appendix. 


JV Vfl.’ Nos. 1 A 2 . Hew I^ndian Gall Midges (T)ipte,;a), by K. P. Piu.t, md Descfiption 

Vfd- ^ of aHbinoeyriliine l,arv,-;f)'nin>,]iil)orig, by M\,fou 1^' C Piu^yr IMV 

Prioe, As. 12 or Is. 6rt. “ • 


BACTeKIOLOmCAL SHRIBS 

Vol I No. VIII. Pobrinein India, by C. M. Hcc^;inN’^i()S", u. v. {fntheprm.) 

X/ i* T Wo IX. Studies on tba Root Notlula Organism of the Lsgiiminotis Plants bv 
‘ H. V. Josni, M.Sc., L. Ag. Pi'lfio, R, M or 2s, 6d. 


VETEkINAkY SewiES 


Vol HI. Ho. 
Vol. HI, Ho. 
Vol. iHv Ho. 


I» The Vitality of the Hinderpest Virus outside the Animal Body under 
Natural Con'litions, by A, \V, i^HiLsros. m.kc.v.s, Price, As, 12 or 1*. 
It. The Vifiiloneo of Tubercle Raoil'l isolate. I from Bovine Lesions in India, 
hy A. L, .Shr^thkr, b.sc., m,k (',v,.s. {Iu the pms.) 

III. Bovine Lymphatigitis, by A. L. rfHKATtfEK, B.Sc., Af.R.c.v.s. (/n the 
press , ) 


rtUl.LRTlNS ISSUED HY THE AORICULIURAL RESEARCH 
INSTITUTE, PUSA 


So. «1. 

:lo. 82. 

Ho. 8:i 

No. 81 


So. 8i>, 
No. 86 


No. 87. 
No. 8S. 


No. 89. 
No. 99 


No. 91 
No. 92 


The Value of Phosphatic Manures in India and the Possihdity of their Mannfac- 
LL isn a Lariser Scale. Being evidence submitted w the Uramittee appointeo 
,Lir, 3 fthirq*°elio.r(S.ibj,,ctiXjaUlR.Nl«ti,^ tlie Itovd of Agviooltoro, 
Pootia, 19H* Edited, with an Inti'oduction, by W. A, Dams, b.sc., a.c.o.i. 

T Jlmprovem°nt*f the Joaii-erwi., Meth.o is of 'V.,.' on! S..g»o toakioj in the Dnilod 

-SHSSfSiil 

Edited, with an Introduction, by U A. Bakbek, t.I.E . sc.n., 
xCitt Mean, of lUpi.lly 

A. L.'sB.xHhK, 

. A New Nematode cauainif Panisitic Gastritis m lahes, oy 

M.B..c,v.8. Price, As. 4or5(L bv T V ■R.aMAB.RISHNa 

A Contribution to our Knowledge of South Indian Coaida, y 

Ayyar, B.A., y.K.S., F.Z.H. Pnce As, U or 1 Iniproreiueat by 

Cawnpore-Aniarican Cotton ; J motion by B. C. BfRT, B.sc., and 

Pure Line Selection and of Field Trials, WU utG 
NlZAMnoDlN Haiper, Price, A". 10 or 1^* . p , . .a„ 
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